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Field of invention 

The present invention relates to certain compounds of formula I, to processes for preparing 
such compounds, to their use in the treatment of obesity, psychiatric and neurological 
disorders, and to pharmaceutical compositions containing them. 

Background of the invention 

Melanin concentrating hormone (MCH) is a cyclic peptide that was first isolated from fish 
over 15 years ago. In mammals, MCH gene expression is localised to the ventral aspect of 
the zona inserta and the lateral hypothalamic area (Breton et al.. Molecular and Cellular 
Neurosciences, vol. 4, 271-284 (1993)), The latter region of the brain is associated with the 
control of behaviours such as eating and drinking, with arousal and with motor activity 
(Baker, B., Trends Endocrinol Metab. 5: 120-126(1994), vol. 5, No. 3, 120-126 (1994)). 
Although the biological activity in mammals has not been fully defined, recent work has 
indicated that MCH promotes eating and weight gain (US 5,849,708). Thus, MCH and its 
agonists have been proposed as treatments for anorexia nervosa and weight loss due to 
AIDS, renal disease, or chemothaapy. Similarly, antagonists of MCH can be used as a 
treatment for obesity and other disorders characterised by compulsive eating and excessive 
body weight. MCH projections are found throughout the brain, including the spinal cord, 
an area important in processing nociception, indicates that agents acting through MCHlr, 
such as compounds of formula I, will be useful in treating pain. 

Two receptors for MCH CMCHlr (Shimomura et al. Biochem Biophys Res Commun 1999 
Aug ll;261(3):622-6) & MCH2r (Elilol et al. J Biol Chem. 2001 Jun 8;276(23):20 125-9)) 
have been identified in humans, while only one (MCHlr) is present in rodent species (Tan 
et al. Genomics 2002 Jun;79(6):785-92), In mice lacking MCHlr, there is no increased 
feeding response to MCH, and a lean phenotype is seen, suggesting that this receptor is 
responsible for mediating the feeding effect of MCH (Marsh et al. Proc. Natl Acad. ScL 



USA, 2002 Mar 5;99(5):3240-5). In addition, MCH receptor antagonists have been 
demonstrated to block the feeding effects of MCH (Takekawa et al. Eur. J. Pharmacol. 
2002 Mar 8;438(3): 129-35), and to reduce body weight & adiposity in diet-induced obese 
rats (Borowsky et al. Nature Med. 2002 Aug;8(8):825-30). The conservation of distribution 
and sequence of MCHlr suggest a similar role for this receptor in man and rodent species. 
Hence, MCH receptor antagonists have been proposed as a treatment for obesity and other 
disorders characterised by excessive eating and body weight. 

WO 03/106452 discloses certain l-substituted-4-(substituted anuno)piperidines which are 
alleged to be MCH-lr antagonists. 

An abstract (No. 343 Vu V. Ma et al.,) from the 224* AGS meeting in Boston, MA, USA 
presents an MCH receptor antagonist for the potential treatment of obesity, with tiie 
following structure: 




WO 01/14333 and GB 2 373 186 disclose that compounds of the following formula: 

X— 

R'-(Q)„,-(CR^R^)„-T ( 'n— Z-R^ 

X— )C* 

wherein 

Z is CR^^ C(0) or CR'^^-Z^; 

Z* is Ci.4 alkylene (such as CH2), Ca^ alkenylene (such as CH=CH) or C(0)NH; 

represents a C1-C12 alkyl group optionaUy substituted by one or more substituents 
independentiy selected from cyano, hydroxyl, Ci-Cg alkoxy (such as methoxy or ethoxy), 
Ci-Ce alkylthio (such as methylthio), C3-7 cycloalkyl (such as cyclopropyl), Ci-Q 
alkoxycarbonyl (such as methoxycarbonyl) and phenyl (itself optionally substituted by one 
or more of halogen, nitro, cyano, Ci-Ce alkyl, Ci-Ce haloalkyl (such as CF3), phenyKCj-Cg 



a]kyl) (such as benzyl), Ci-Q alkoxy, Ci-Q haloalkoxy, S(0)2(Ci-C6 aUcyl), C(0)NH2, 
carboxy or Ci-Ce allcoxycarbonyl); or 

represents C2-C6 alfcenyl optionaUy substituted by phenyl (itself optionally substituted 
by one or more of halogen, nitro, cyano, Q-Ce alkyl, Ci-Ce haloalkyl, phenyl(Ci-C6 alkyl), 
Ci-Ce alkoxy, Ci-Ce haloalkoxy, S(0)2(Ci-C6 alkyl), C(0)NH2, caiboxy or Ct-Ce 
alkoxycarbonyl); or 

represents a 3- to 14-membered saturated or unsaturated ring system which optionally 
comprises up to two ring carbon atoms that form carbonyl groups and which optionally 
further comprises up to 4 ring heteroatoms independently selected from nitrogen, oxygen 
and sulphur, wherein the ring system is optionally substituted by one or more substituents 
independently selected from: halogen, cyano, nitro, 0x0, hydroxyl, Ci-Cg alkyl, Ci-Ce 
hydroxyalkyl, Ci-Ce haloalkyl, Ci-e alkoxy(Ci-C6 alkyl), C3-C7 cycloalkyKCi-Ce alkyl), 
C1-C6 alkylthio(Ci-C6 alkyl), Ci-Cg alkylcarbonyloxy(Ci-C6 alkyl), Ci-Ce alkylS(0)2(Ci- 
Cfi alkyl), aryl(Ci-C6 alkyl), heterocyclyKQ-Ce alkyl), arylS(0)2(Ci-C6 alkyl), 
heterocyclylS(0)2(Ci-C6 alkyl), aryl(Ci-C6 alkyl)S(0)2, heterocyclyl(Ci-C6 alkyl)S(0)2, 
C2-C6 alkenyl, Ci-Ce alkoxy^ carboxy-substituted Ci-Q alkoxy, Ci-Ce haloalkoxy, Ci-Ge 
hydroxyalkoxy, Ci-Ce alkylcarboxy-substituted Ci-Ce alkoxy, aryloxy, heterocyclyloxy, 
Ci-Ce alkylthio, C3-C7 cycloalkyl(Ci-C6 alkylthio), Cs-Ce alkynylthio, Ci-Q 
alkylcarbonylandno, Ci-Ce haloallsylcarbonylamino, SOsH, -NR^R*, -C(0)NR^^^, 
S(0)2NR^*R^^, S(0)2R^°, R^C(0), carboxyl, Ci-Ce alkoxycarbonyl, aryl and heterocyclyl; 
wherein the foregoing aryl and heterocyclyl moieties are optionally substituted by one or 
more of halogen, 0x0, hydroxy, nitro, cyano, Ci-Ce alkyl, Ci-Ce haloalkyl, phenyl(Ci-C6 
alkyl), Ci-Cs alkoxy, Ci-Ce haloalkoxy, S(0)2(Ci-C6 alkyl), C(0)NH2, carboxy or Ci-Q 
alkoxycarbonyl; 
m is 0 or 1; 

Q represents an oxygen or sulphur atom or a group NR^ C(0), C(0)NR', NR C(0) or 
CH=CH; 

n is 0, 1, 2, 3, 4, 5 or 6 provided that when n is 0, then m is 0; 

each R^ and R^ independently represents a hydrogen atom or a C1-C4 alkyl group, or 
(CR^R\ represents C3-C7 cycloalkyl optionally substimted by C1-C4 alkyl; 
T represents a group NR^^ C(0)NR*'', ]SIR"C(0)]SIR^° or C(0)NR^W^ 
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X\ and X"* are, independently, CBz, CHR}^ {wherein each R^^ is, independently, 

C1-C4 alkyl or C3-C7 cycloa]kyl(Ci-C4 alkyl)} or C=0; or, when they are CHR", the R^^ 
groups of X^ and X^ or X*, or, X^ and X^ or X'^ join to form a two or three atom cham 
which is CH2CH2, CH2CH2CH2, CH2OCH2 or CH2SCH2; provided always that at least two 

5 of XS X^ X^ and X^ are CH2; 

R* and R^ each independently represent a hydrogen atom or a C1-C4 allsyl group; 
R^ is aryl or heterocyclyl, both optionally substituted by one or more of: halogen, cyano, 
nitro, 0x0, hydroxyl, Ci-Cs alkyl, Ci-Ce hydroxyalkyl, Ci-Ce haloalkyl, C1.6 alkoxy(Ci-C6 
alkyl), C3-C7 cycloaIkyl(Ci-C6 alkyl), Ci-Ce aIkylthio(Ci-C6 alkyl), Ci-Cg 

10 alkylcarbonyloxy(Ci-C6 alkyl), Ci-Cg alkylS(0)2(Ci-C6 alkyl), aryl(Ci-C6 alkyl), 
heterocyclyl(Ci-C6 alkyl), arylS(0)2(Ci-C6 alkyl), heterocyclylS(0)2(Ci-C6 alkyl), aryl(Ci- 
Ce alkyl)S(0)2, heterocyclyl(Ci-C6 alkyl)S(0)2, Ca-Cg alkenyl, Ci-Ce alkoxy, carboxy- 
substituted Ci-Ce alkoxy, Ci-Ce haloalkoxy, Ci-Ce hydroxyalkoxy, Ci-Ce alkylcarboxy- 
substituted Ci-Ce alkoxy, aryloxy, heterocyclyloxy, Ci-Ce alkylthio, C3-C7 cycloalkyl(Ci- 

15 Ce alkylthio), C3-C6 alkynylthio, Cj-Ce alkylcarbonylamino, Cj-Ce haloalkylcarbonyl- 
amino, SO3H, -NR^^", -C(0)NR^'R^, S(0)2NR''R^ S(0)2R'^ R^^C(0), carboxyl, d- 
Q alkoxycarbonyl, aryl and heterocyclyl; wherein the foregoing aryl and heterocyclyl 
moieties are optionally substituted by one or more of halogen, nitro, cyano, Ci-Q alkyl, 
Ci-Ce haloalkyl, phenyKCi-Ce alkyl), Ci-Q alkoxy, Ci-Ce haloalkoxy, SiOhid-^ sSkyl), 

20 C(0)NH2, carboxy or Ci-Ce alkoxycarbonyl; 

R'', R^ R^ R'^ R", R'', R'^ R'^ R", R^', R'^ R''', R^^ R^ and R=^ are, independently 
hydrogen, Ci-Ce alkyl, Ci-Ce haloalkyl, Ci-Ce hydroxyalkyl, C3-C7 cycloalkyl, C3-C7 
cycloalkyl(Ci-C4 alkyl) or phenyKCi-Ce alkyl); and, 

R'^ and R^° are, independently, Ci-Ce alkyl, Ci-Ce hydroxyalkyl, Ca-Ce cycloalkyl, C3-C7 
25 cycloalkyl(Ci-C4 alkyl) or Ci-Ce alkyl optionally substituted by phenyl; 

R^ and R^^ are, independently, Ci-Ce alkyl or phenyl (optionally substituted by one or 
more of halogen, nitro, cyano, Q-Ce alkyl, Ci-Ce haloalkyl, phenyKCi-Ce alkyl), Ci-Ce 
alkoxy, Cj-Ce haloalkoxy, S(0)2(Ci-C6 alkyl), C(0)NH2, carboxy or Ci-Cg 
alkoxycarbonyl); 

30 or a pharmaceutically acceptable salt thereof, or solvate thereof, or a solvate of a salt 
thereof; 
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provided that when T is C(0)NR'° and is optionaUy substituted phenyl then n is not 0, 
have activity as modulators of chemokine receptor activity. 

Compound 2-(4-chlorophenoxy)-iV^-{l-[4-(l,2,3-thiadiazol-4-yl)benzyl]piperidin-4-yl}- 
acetamide is speciaUy disclosed. Hence, all compounds disclosed in these applications as 
5 examples are disclaimed from the compound claims of the present invention. 

There is an unmet need for MCH receptor antagonists that are more potent, more selective, 
more bioavailable and produce less side effects tiian known compounds in this field. 

10 SnTTiTnarv of the invention 

It is an object of the present invention to provide compounds, which are useful in treating 
obesity and related disorders, psychiatiic disorders, neurological disorders and pain. This 
object has been reached in that a compound of formulae I to If have been provided for use 
15 as a MCH receptor antagonist. 

According to another aspect of the invention a pharmaceutical formulation is provided 
comprising a compound of formula I to H, and a pharmaceutically acceptable adjuvant, 
diluent or carriea:. 

20 

According to a farther aspect of tiie invention, the use of a compound of formula I to If is 
provided, in tiie preparation of a medicament for tiie treatment or prophylaxis of conditions 
associated with obesity. 

25 According to yet anotiier aspect of the invention, a method is provided of treating obesity, 
psychiatric disorders, anxiety, anxio-depressive disorders, depression, bipolar disorder, 
ADHD, cognitive disorders, memory disorders, schizophrenia, epilepsy, and related 
conditions, and neurological disorders and pain related disorders, comprising administering 
a pharmacologically effective amount of a compound of Formula I to If to a patient in need 

30 thereof. 
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According to another aspect of the invention, a process for the preparation of compounds 
of formula I to If is provided. 

According to a further aspect of the invention, a method is provided of treating obesity, 
type n diabetes. Metabolic syndrome and prevention of type H diabetes comprising 
administering a pharmacologically effective amount of a compound of formula I to If to a 
patient in need thereof. 



10 



15 



20 



25 



Description of the invention 

The present invention relates to compounds of the general formula I 




wherein X represents a 5-10 membered aryl or a heterocyclic group selected from pyrrolyl, 
imidazolyl, furyl, thienyl. thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, oxazolyl, 
isoxazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, quinoHnyl, isoquinolyl, 
quinazolyl, indolyl, benzofuranyl, benzo[i»;thienyl or benzimidazolyl, 
wherein each X is optionally substituted by one or more of the following: cyano, halo, a 
Ci^ alkyl group optionally substituted by one or more fluoro, a C1-4 alkoxy group 
optionally substituted by one or more fluoro, a group CONR^R" in which and R" 
independently represent a C1.3 alkyl group, phenyl, phenoxy, 2-pyridyl or 3-pyridyl, 
wherein the aromatic substituents Ci-e. phenyl, phenoxy, 2-pyridyl or 3-pyridyl) may 
optionally be substituted by fluoro, chloro or cyano, or X represents a diphenylmethyl or a 
dipyridinyhnefliyl group, opIionaUy independently substituted at the aryl group(s) by one 
or more cyano, halo, trifluoromethoxy, difluoromethoxy or tnfluaromethyl, 
Y is OCH2, SCH2 (whertan the heteroatom is connected to X), CH2CH2 or CH=CH, 
wherein each carbon in Y is optionally substituted by 1 or 2 methyl groups and/or 1 or 2 
fluoro. 



n^i l.'20O4',;; 
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represents H or a Ci^alkyl group, 

A repents (CH.)., whereta n is 0 or 1 and B tci»sen« (ClfeV wberdn m is 0 or 1 
■ R^representsHor,whe„A3ndBaxeide„ticalandx«I>.es««CEfc.R.»P«s«"»H<'-^I'- 

Z^p^sents phenyl or a heterooycUc group sdected torn *ienyl. furyl, pyridyl. pyr^y^. 
, pyridazinyl. pyrrolyl. taidazolyl. thiazoly,, isofluazolyl, Madiazolyl. pyri^dmyU 

pyrazolyl. oxazolyl. iso^lyl wherein each Z is optionally subsam«d by one or mo.« of 

fte foUowing: oyano. halo, a C„ aUcyl group optionally substoted by one or more flnoro. 

a Cm alkoxy group optionaBy substituted by one or more fluoro, 

W represents phenyl or a heterocycUc group selected fiom thienyl. furyl. pyndy . 
,„ py«^nyl pyridazinyl. pyrrolyl. imidazolyl. thiazolyl. isothiazolyl. d,ia*azolyl. 
pyrimidinyl. pyrazolyl. oxazolyl, isoxazolyl — each W is optionally subsu««ed by 
one or more of .he following: cyano. halo, a C. alkyl g«.up optionally sub^tuted by one 
or more fluoro. a C„ alkoxy g«.up opti«udly substitnted by one or more fluo«>. or W is 
optionally substiurted witi. a ,rilluorome.hylsulfonyl or a 2.2^uoro-l,3-dioxolane nng 
(fused with two adjacent ^c carbon a«>ms in W). as well as tautome^. optical 
isomers and racema.es fl.ereof as well as pharmaceutically acceptable salts .her«rf. 
with fteproviso ti.at 2-(4.hlo.ophenoxy)-N-(l-[4-(lA3-.Madiazol-4-yl)benzyl]p.pendm- 

4-yl}acetaimde is excluded, 

. Particular g«,ups now follow in which some of X. Y. Z. W. R' and m compounds of 
formula I are further defined. It will be understood that such group definitions may be used 
where appropriate wiU. any of fl« other group definitions, claims or embodiments defined 
hereinbefore or hereinafter. 

. In one embodiment of tire invention. X represents a phenyl or pyridyl group substimtcd 
wifl> one or mom cyano. fluo«>. chloro. tiifluoromed.oxy. difluoromethoxy or 
^uorcmeftyl. or X repmsents a aphenylmethyl or a dipy.idirryhnefl.yl optionally 
substim.ed at tire aryl group(s) by one or more cyano. fluo«,. chloro, .rifluo««nea,„xy. 

difluoromethoxy or trifluoromethyl, 
30 Y is OCH2 or SCHa (both in which the heteroatom is connected to X). CH2CH2 or 

CH=CH, 

rMs hydrogen or methyl 
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A represents (CH2)n, wherein n is 0 or 1 and B represents (CH2)m» wherein m is 0 or 1, 

represents H or, when A and B are identical and represents CH2. R2 represents H or F, 
Z is phenyl or a heterocyclic group selected from thienyl, furyl, pyrrolyl wherein each Z is 

p 

optionally substituted by cyano, fluoro, chloro or trifluoromethyl, 
y> 5 W represents phenyl or a heterocyclic group selected from thienyl, furyl, pyridyl, 
pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, 
pyrimidinyl, pyrazolyl, oxazolyl, isoxazolyl wherein each W is optionally substituted by 
one or more of the following: cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or 
trifluoromethyl, or with one trifluoromethylsulfonyl or one 2,2-difluoro-l,3-dioxolane ring 
10 (fused with two adjacent aromatic carbon atoms in W), 
as well as pharmaceutically acceptable salts, thereof. 

In another embodiment of the invention, X represents naphthyl or a heteroaryl ring selected 
from quinolinyl, isoquinolyl, quinazolyl, indolyl, benzofaranyl, benzo[fc7thienyl, or 
15 benzinaidazolyl, 

wherein each X is optionally substituted by one or more of the following: cyano, halo, a 
Ci^ alkyl group optionally substituted by one or more fluoro, a Ci^ alkoxy group 
optionally substituted by one or more fluoro, or a group CONR^R^ in which R^ and R^ 
independently represent a C1-3 alkyl group, 
20 Y is OCH2 or SCH2 (wherein the heteroatom is connected to X), CH2CH2 or CH=CH, 
R^ is hydrogen or methyl, 

A represents (CHa)^ wherein n is 0 or 1 and B represents (CH2)m, wherein m is 0 or 1, 
R^ represents H or, when A and B are identical and represents CH2, R2 represents H or F, 
Z is phenyl or a heterocyclic group selected from thienyl, furyl, pyrrolyl wherein each Z is 

25 optionally substituted by cyano, fluoro, chloro or trifluoromethyl, 

W represents phenyl or a heterocyclic group selected from thienyl, furyl, pyridyl, 
pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, 
pyrimidinyl, pyrazolyl, oxazolyl, isoxazolyl wherein each W is optionally substituted by 
one or more of the following: cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or 

30 trifluoromethyl, or with one trifluoromethylsulfonyl or one 2,2-difluororl,3-dioxolane ring 
(fused with two adjacent aromatic carbon atoms in W), 
as well as pharmaceutically acceptable salts, thereof. 
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In yet another embodiment of the invention, X represents phenyl or pyridyl group 
optionally substituted by one or more halogen and is further substituted by a phenyl, 
phenoxy, 2-pyridyl or 3-pyridyl group, wherein the substituents (i.e, phenyl, phenoxy, 2- 
5 pyridyl or 3-pyridyl) may optionally be further subsfituted by one or more fluoro, chloro or 
cyano 

Y is OCH2 or SCH2 (wherein the heteroatom is connected to X), CH2CH2 or CH=CH, 
is hydrogen or methyl, 

A represents (CH2)n, wherein n is 0 or 1 and B represents (CH2)m, wherein m is 0 or 1, 
10 represents H or, when A and B are identical and represents CH2, R2 represents H or F, 
Z is phenyl or a heterocyclic group selected from thienyl, furyl, pyrrolyl wherein each Z is 
optionally substituted by cyano, fluoro, chloro or trifluoromethyl, 

W represents phenyl or a heterocyclic group selected from thienyl, finyl, pyridyl, 
pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, 
15 pyrimidinyl, pyrazolyl, oxazolyl, isoxazolyl wherein each W is optionally substituted by 
one or more of the following: cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or 
trifluoromethyl, or with one trifluoromethylsulfonyl or one 2,2-difluoro-l,3-dioxolane ring 
(fused with two adjacent aromatic carbon atoms in W), 
as well as pharmaceutically acceptable salts, thereof. 

20 

In one embodiment of the invention, X represents a phenyl group substituted with one or 
more cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or trifluoromethyl, or X 
represents a diphenylmethyl or a dipyridinylmethyl group, optionally substituted at the aryl 
group(s) by one or more cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or 
25 trifluoromethyl, 

Y is OCH2 (in which the heteroatom is connected to X), 
is hydrogen, 

A represents (CH2)n, wherein n is 0 or 1 and B represents (CH2)m, wherein m is 0 or 1, 
R^ represents H or, when A and B are identical and represents CH2. R2 represents H or F, 
30 Z is thienyl, furyl or p^orolyl, 

W represents phenyl or a heterocyclic group selected from pyridyl, pyrazinyl, pyridazinyl, 
pyiTolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrimidinyl, pyrazolyl, oxazolyl. 
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isoxazolyl wherein each W is optionally substituted by one or more of the following: 
cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or trifluoromethyl, or with one 
trifluoromethylsulfonyl or one 2,2-difluoro-l,3-dioxolane ring (fused with two adjacent 
aromatic carbon atoms in W), 
5 as well as pharmaceutically acceptable salts thereof. 

In a farther embodiment of the invention, X represents a phenyl group substituted with one 
or more cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or trifluoromethyl, or X 
represents a diphenylmethyl group, optionally substituted at the phenyl group(s) by one or 
10 more cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or trifluoromethyl, 

Y is OCH2 (in which the heteroatom is connected to X), 
1R} is hydrogen, 

A represents (CH2)n, wherein n is 0 or 1 and B represents (CH2)m, wherein m is 0 or X, 
represents H or, when A and B are identical and represents CH2. R2 represents H or F, 

15 Z is 2,5-thienyl (where position 2 is linked to group W), 

W represents phenyl or a heterocyclic group selected from pyridyl, pyrazinyl, pyridazinyl, 
pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrimidinyl, pyrazolyl, oxazolyl, 
isoxazolyl wherein each W is optionally substituted by one or more of the following: 
cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or trifluoromethyl, or with one 

20 trifluoromethylsulfonyl or one 2,2-difluoro-l,3-dioxolane ring (fused with two adjacent 
aromatic carbon atoms in W), 
as well as pharmaceutically acceptable salts thereof. 

In another embodiment of the invention, X represents a phenyl group substituted with one 
25 or more cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or trifluoromethyl, or X 
represents a diphenylmethyl group, optionally substituted (at the phenyl group(s)) by one 
or more cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or trifluoromethyl, 

Y is OCH2 (in which the heteroatom is connected to X), 
is hydrogen, 

30 A represents (CH2)ii, wherein n is 0 or 1 and B represents (CHaV, wherein m is 0 or 1, 
R^ represents H or, when A and B are identical and represents CH2, R2 represents H or F, 
Z is 2,5-furyl (where position 2 is linked to group W), 



10 
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W represents phenyl or a heterocyclic group selected from pyridyl, pyrazinyl, pyridazinyl, 
pyrrolyl, imidazolyl, tMazolyl, isothiazolyl, thiadiazolyl, pyrimidinyl, pyrazolyl, oxazolyl, 
isoxazolyl wherein each W is optionally substituted by one or more of the following: 
cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or trifluoromethyl, or with one 
■ 5 trifluoromethylsulfonyl or one 2,2-difluoro-l,3-dioxolane ring (fused with two adjacent 
aromatic carbon atoms in W), 
as well as pharmaceutically acceptable salts thereof* 

In yet another embodiment of the invention, X represents a phenyl group substituted with 
10 one or more cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or trifluoromethyl, 
or X represents a diphenylmethyl group, optionally substituted at the phenyl group(s) by 
one or more cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or trifluoromethyl, 
Y is OCH2 (in which the heteroatom is connected to X), 
is hydrogen, 

15 A represents (CH2)n, wherein n is 0 or 1 and B represents (CH2)m, wherein m is 0 or 1, 

represents H or, when A and B are identical and represents CH2. R2 represents H or F, 
Z is 1,3-lJ? pyrrolyl (in which the heteroatom is connected to W), 

W represents phenyl or a heterocyclic group selected from pyridyl, pyrazinyl, pyridazinyl, 
pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrimidinyl, pyrazolyl, oxazolyl, 
20 isoxazolyl wherein each W is optionally substituted by one or more of the following: 
cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or trifluoromethyl, or with one 
trifluoromethylsulfonyl or one 2,2-difluoro-l,3-dioxolane ring (fused with two adjacent 
aromatic carbon atoms in W), 
as well as pharmaceutically acceptable salts thereof, 

25 

In one group of compounds of formula I, Z is pyrrolyl and in another group of compounds, 
Z is l,3-l£r pyrrolyl (in which the heteroatom is connected to W), 

In yet another group of compounds of formula I, Y is OCH2. 
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In a further group of compounds of Formula I, W is phenyl or 2-pyridyl, optionally 
substituted by one or more of the following: cyano, fluoro, chloro, trifluoromethoxy, 
difluoromethoxy or trifluoromethyl. 

The invention also relates to compounds of the general formula (la) 




R1 



(la) 

wherein X represents a 5-10 membered aryl or a heterocyclic group selected from pyrrolyl, 
imidazolyl, furyl, thienyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, oxazolyl, 
isoxazolyl, pyridyl, pyrazinyl, pyiimidinyl, pyridazinyl, quinolinyl, isoquinolyl, 
quinazolyl, indolyl, benzofuranyl, benzo[fc7thienyl, benzimidazolyl, 

wherein each X is optionally substituted by one or more of the following: cyano, halo, a 
Ci^ alkyl group optionally substituted by one or more fluoro, a Ci^ alkoxy group 
optionally substituted by one or more fluoro, a group CONR^R^ in which and R 
independently represent a Ci.s alkyl group, phenyl, phenoxy, 2-pyridyl or 3-pyridyl, 
wherein the aromatic substituents (i.e. phenyl, phenoxy, 2-pyridyl or 3-pyridyl) may 
optionally be substituted by fluoro, chloro or cyano, 

Y is OCH2, SCH2 (both in which the heteroatom is connected to X), CH2CH2 or CH=CH, 
wherein each carbon in Y is optionally substituted by 1-2 methyl groups and/or 1-2 
fluoride, 

R^ represents H or a C1-4 alkyl group, 

Z represents phenyl or a heterocyclic group selected from thienyl, furyl, pyridyl, pyrazinyl, 
. pyridazinyl, pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrimidinyl, 
pyrazolyl, oxazolyl, isoxazolyl wherein each Z is optionally substituted by one or more of 
the following: cyano, halo, a C1-4 alkyl group optionally substituted by one or more fluoro, 
a Ci-4 alkoxy group optionally substituted by one or more fluoro, 

W represents phenyl or a heterocyclic group selected from thienyl, furyl, pyridyl, 
pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl. 
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pyiiimdinyl, pyrazolyl, oxazolyl, isoxazolyl wherein each W is optionally substituted by 
one or more of the following: cyano, halo, a C1-4 alkyl group optionally substituted by one 
or more fluoro, a alkoxy group optionally substituted by one or more fluoro, 
as well as tautomers, optical isomers and racemates thereof as well as pharmaceutically 
acceptable salts, thereof, 

with the proviso that 2-(4-chlorophenoxy)-Ar-{ l-[4-(l,2,3-thiadiazol-4-yl)benzyl]piperidin- 
4-yl } acetamide is excluded. 

Particular groups now follow in which some of X, Y, Z, W, and in compounds of 
formula la are further defined. It will be understood that such group definitions may be 
used where appropriate with any of the other group definitions, claims or embodiments 
defined hereinbefore or hereinafter. 

In a particular group of compounds of formula la, X represents a phenyl or pyridyl group 
substituted with one or more cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or 
trifluoromethyl, 

Y is OCH2 or SCH2 (both in which the heteroatom is connected to X) CH2CH2 or CH=CH, 
is hydrogen or methyl, 

Z is phenyl or a heterocyclic group selected firom thienyl, furyl, pyridyl, pyrrolyl wherein 

each Z is optionally substituted by cyano, fluoro, chloro or trifluoromethyl, 

W represents phenyl or a heterocyclic group selected firom thienyl, furyl, pyridyl, 

pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, 

pyrimidinyl, pyrazolyl, oxazolyl, isoxazolyl wherein each W is optionally substituted by 

one or more of the following: cyano, fluoro, chloro, trifluoromethoxy, difluoroinethoxy or 

trifluoromethyl, 

as well as pharmaceutically acceptable salts thereof. 

In another particular group of compounds of formula la, X represents naphthyl or a 
heteroaryl ring selected from quinolinyl, isoquinolyl, quinazolyl, indolyl, benzofuranyl, 
benzo[fc/thienyl, or benzimidazolyl, 

wherein each X is optionally substituted by one or more of the following: cyano, halo, a 
Ci^ alkyl group optionally substituted by one or more fluoro, a Ci^ alkoxy group 
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Optionally substituted by one or more flucro, a group CONR^R^ in which and R^ 
independently represent a C1-3 alkyl group, 

Y is OCH2 or SCH2 (both in which the heteroatom is connected to X) CH2CH2 or CH=CH, 
R^ is hydrogen or methyl, 

5 Z is phenyl or a heterocyclic group selected from thienyl, furyl, pyridyl, pyrrolyl wherein 
each Z is optionally substituted by cyano, fluoro, chloro or trifluoromethyl, 
W represents phenyl or a heterocyclic group selected from thienyl, furyl, pyridyl, 
pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, 
pjorimidinyl, pyrazolyl, oxazolyl, isoxazolyl wherein each W is optionally substituted by 
10 one or more of the following: cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or 
trifluoromethyl, 

as well as pharmaceuticaUy acceptable salts thereof. 

In yet another group of compounds of formula la, X represents a phenyl or pyridyl group 
optionally substituted by on or more halogen and substituted by a phenyl, phenoxy, 2- 
pyridyl or 3-pyridyl group, wherein the substituents (i.e, phenyl, phenoxy, 2-pyridyl or 3- 
pyridyl) may optionally be further substituted by on or more fluoro, chloro or cyano, 

Y is OCH2 or SCH2 (both in which the heteroatom is connected to X) CH2CH2 or CHK^H, 
R^ is hydrogen or methyl, 

Z is phenyl or a heterocyclic group selected from thienyl, furyl, pyridyl, pyrrolyl wherein 
each Z is optionally substituted by cyano, fluoro, chloro or trifluoromethyl, 
W represents phenyl or a heterocyclic group selected from thienyl, furyl, pyridyl, 
pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, 
pyrimidinyl, pyrazolyl, oxazolyl, isoxazolyl wherein each W is optionally substituted by 
one or more of the following: cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or 
trifluoromethyl, 

as well as phaimaceutically acceptable salts thereof. 

In a further particular group of compounds of formula la, X represents a phenyl group 
30 substituted with one or more cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or 
trifluoromethyl, 

Y is preferably OCH2 (in which the heteroatom is connected to X), 
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is hydrogen, 
Z is thienyl, furyl or pyrrolyl, 

W represents phenyl or a heterocyclic group selected from pyridyl, pyrazinyl, pyiidazinyl, 
pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrimidinyl, pyrazolyl, oxazolyl, 
isoxazolyl wherein each W is optionally substituted by one or more of the following: 
cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or trifluoromethyl, 
as well as pharmaceutically acceptable salts thereof. 

In another particular group of compounds of formula la, X represents a phenjd group 
substituted with one or more cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or 
trifluoromethyl, 

Y is OCH2 (in which the heteroatom is connected to X), 
is hydrogen, 

Z is 2,5-thienyl (where position 2 is linked to group W), 

W represents phenyl or a heterocyclic group selected from pyridyl, pyrazinyl, pyridazinyl, 
pyrrolyl, inaidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrimidinyl, pyrazolyl, oxazolyl, 
isoxazolyl wherein each W is optionally substituted by one or more of the following: 
cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or trifluoromethyl, 
as well as pharniaceutically acceptable salts thereof. 

In a further particular group of compounds of formula la, X represents a phenyl group 
substituted with one or more cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or 
trifluoromethyl, 

Y is OCH2 (in which the heteroatom is connected to X), 
R^ is hydrogen, 

Z is 2,5-furyl (where position 2 is linked to group W), 

W represents phenyl or a heterocyclic group selected from pyridyl, pyrazinyl, pyridazinyl, 
pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrimidinyl, pyrazolyl, oxazolyl, 
isoxazolyl wherein each W is optionally substituted by one or more of the following: 
cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or trifluoromethyl, 
as well as pharmaceutically acceptable salts thereof. 
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III another particular group of compounds of formula la, X represents a phenyl group 
substituted with one or more cyano^ fluoro, chloro, trifluoromethoxy, difluoromethoxy or 
trifluoromethyl, 
Yis OCH2 
5 R* is hydrogen, 

Z is l,3-li7 pyrrolyl (in which the heteroatom is connected to W). 

W represents phenyl or a heterocyclic group selected from pyridyl, pyrazinyl, pyridazinyl, 
pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrimidinyl, pyrazolyl, oxazolyl, 
isoxazolyl wherein each W is optionally substituted by one or more of the following: 
10 cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or trifluoromethyl, 
as well as pharmaceutically acceptable salts thereof. 

In one group of compounds of formula la, Z is pyrrolyl and in another group of 
. compounds, Z is 1,3-ljff pyrrolyl (in which the heteroatom is connected to W). 

15 

In yet another group of compounds of formula la, Y is OCH2. 

Jn a further group of compounds of Formula la, W is phenyl or 2-pyridyl, optionally 
substituted by one or more of the following: cyanb, fluoro, chloro, trifluoromethoxy, 
20 difluoromethoxy or trifluoromethyl. 



The invention further relates to compounds of the general formula lb 




25 (lb) 

wherein X represents a diphenylmethyl or a dipyridinylmethyl group, optionally 
substituted (at the aryl group(s)) by one or more cyano, halo, trifluoromethoxy, 
difluoromethoxy or trifluoromethyl. 
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Y is OCH2, SCH2 (both in which the heteroatom is connected to X), CH2CH2 or CH=CH, 
wherein each carbon in Y is optionally substituted by 1 or 2 methyl groups and/or 1 or 2 
fluoro, 

represents H or a Ci^alkyl group, 
A represents (CH2)jx, wherein n is 0 or 1 and B represents (CH2)m, wherein m is 0 or 1, 
R represents H or, when A and B are identical and represents CH2, R2 represents H or F, 
Z represents phenyl or a heterocyclic group selected from thienyl, furyl, pyridyl, pyrazinyl, 
pyridazinyl, pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrimidinyl, 
pyrazolyl, oxazolyl, isoxazolyl wherein each Z is optionally substituted by one or more of 
the following: cyano, halo, a C1-4 alkyl group optionally substituted by one or more fluoro, 
a Ci^ alkoxy group optionally substituted by one or more fluoro, 

W represents phenyl or a heterocycUc group selected from thienyl, furyl, pyridyl, 
pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, 
pyrimidinyl, pyrazolyl, oxazolyl, isoxazolyl wherein each W is optionally substituted by 
one or more of the foDowing: cyano, halo, a Ci^ alkyl group optionally substituted by one 
or more fluoro, a alkoxy group optionally substituted by one or more fluoro, or W is 
optionally substituted with a trifluoromethylsulfonyl or a 2,2-difluoro-l,3-dioxolane ring 
(fused with two adjacent aromatic carbon atoms in W), 

as well as tautomers, optical isomers and racemates thereof as well as pharmaceutically 
acceptable salts thereof. 

The invention further relates to compounds of the general formula Ic 




R1 R2 



(Ic) 

wherein X represents a 5-10 membered aryl or a heterocyclic group selected from pyrrolyl, 
imidazolyl, fiiryl, thienyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, oxazolyl, 
isoxazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, quinolinyl, isoquinolyl, 
quinazolyl, indolyl, benzofuranyl, benzo[^?7thienyl or benzimidazolyl. 
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wherein each X is optionally substituted by one or more of the following: cyano, halo, a 
Ci^ alkyl group optionally substituted by one or more fluoro, a Ci^ aUcoxy group 
optionally substituted by one or more fluoro, a group CONR^R^ in which and R^ 
independently represent a C1-3 alkyl group, phenyl, phenoxy, 2-pyridyl or 3-pyridyl, 
5 wherein the aromatic substituents (i.e. phenyl, phenoxy, 2-pyridyl or 3-pyridyl) may 
optionally be substituted by fluoro, chloro or cyano, or X represents a diphenylmethyl or a 
dipyridinylmethyl group, optionally substituted at the aryl group(s) by one or more cyano, 
halo, trifluoromethoxy, difluoromethoxy or trifluoromethyl, 

Y is OCH2, SCH2 (both in which the heteroatom is connected to X), CH2CH2 or CH=CH, 
10 wherein each carbon in Y is optionally substituted by 1 or 2 methyl groups and/or 1 or 2 
fluoro, 

R^ represents H or a Ci^alkyl group, 

A represents (CH2)n5 wherein n is 0 and B represents (CH2)m, wherein m is 0, 
R^ represents H, 

15 Z represents phenyl or a heterocyclic group selected from thienyl, furyl, pyridyl, pyrazinyl, 
pyiidazinyl, pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrimidihyl, 
pyrazolyl, oxazolyl, isoxazolyl wherein each Z is optionally substituted by one or more of. 
the following: cyano, halo, a Ci^ alkyl group optionally substituted by one or more fluoro, 
a Ci^ alkoxy group optionally substituted by one or more fluoro, 

20 W represents phenyl or a heterocyclic group selected from thienyl, furyl, pyridyl, 
pyrazinyl, pj'ridazinyl, pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, 
pyrimidinyl, pyrazolyl, oxazolyl, isoxazolyl wherein each W is optionally substituted by 
one or more of the following: cyano, halo, a C1-4 alkyl group optionally substituted by one 
or more fluoro, a Ci^ alkoxy group optionally substituted by one or more fluoro, or W is 

25 optionally substituted with a trifluoromethylsulfonyl or a 2,2-difluoro-l,3-dioxolane ring 
(fused with two adjacent aromatic carbon atoms in W), as well as tautomers, optical 
isomers and racemates thereof as well as pharmaceutically acceptable salts thereof • 

The invention further relates to compounds of the general formula Id 

30 
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(Id) 

wherein X represents a 5-10 membered aryl or a heterocyclic group selected jfrom pyrrolyl, 
imidazolyl, furyl, thienyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, oxazolyl, 
5 isoxazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, quinolinyl, isoquinolyl, 
quinazolyl, indolyl, benzofuranyl, beiizo[iE;7thienyI or benzimidazolyl, 
wherein each X is optionally substituted by one or more of the following: cyano, halo, a 
Ci^ alkyl group optionally substituted by one or more fluoro, a Ci^ alkoxy group 
optionally substituted by one or more fluoro, a group CONR^R^ in which and R^ 

10 independently represent a C1-3 alkyl group, phenyl, phenoxy, 2-pyridyl or 3-pyridyl, 
wherein the aromatic substituents (i.e. phenyl, phenoxy, 2-pyridyl or 3-pyridyl) may 
optionally be substituted by fluoro, chloro or cyano, or X represents a diphenylmethyl or a 
dipyridinomefhyl group, optionally substituted at the aryl group(s) by one or more cyano, 
halo, trifluoromethoxy, difluoromethoxy or trifluoromethyl, 

15 Y is OCH2, SCH2 (both in which the heteroatom is connected to X), CH2CH2 or CH=eH, 
wherein each carbon in Y is optionally substituted by 1 or 2 methyl groups and/or 1 or 2 
fluoro, 

R* represents H or a Ci_4alkyl group, 

A represents (CH2)n, wherein n is 0 and B represents (CH2)m, wherein m is 1, or vice versa, 
20 R^ represents H, 

Z represents phenyl or a heterocyclic group selected from thienyl, furyl, pyridyl, pyrazinyl, 
pyridazinyl, pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyribtnidrayl, 
pyrazolyl, oxazolyl, isoxazolyl wherein each Z is optionally substituted by one or more of 
the following: cyano, halo, a Ci^ alkyl group optionally substituted by one or more fluoro, 
25 a Ci-4 alkoxy group optionally substituted by one or more fluoro, 

W represents phenyl or a heterocyclic . group selected from thienyl, furyl, pyridyl, 
pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, 
pyrimidinyl, pyrazolyl, oxazolyl, isoxazolyl wherein each W is optionally substituted by 
one or more of the following: cyano, halo, a Ci-4 alkyl group optionally substituted by one 
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or more fluoro, a Ci^ alkoxy group optionally substituted by one or more fluoro, or W is 
optionally substituted with a trifluoromethylsulfonyl or a 2,2-difluoro-l,3-dioxolane ring 
(fused with two adjacent aromatic carbon atoms in W), as well as tautomers, optical 
isomers and racemates thereof as well as pharmaceutically acceptable salts thereof. 

5 

The invention further relates to compounds of the general formula le 




. 10 wherein X represents a 5-10 membered aryl or a heterocyclic group selected from pyrrolyl, 
imidazolyl, furyl, thienyl, Ihiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, oxazolyU 
isoxazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, quinolinyl, isoquinolyl, 
quinazolyl, indolyl, benzofuranyl, benzo[ib7thienyl or benzimidazolyl, 
wherein each X is optionally substituted by one or more of the following: cyano, halo, a 

15 Ci^ alkyl group optionally substituted by one or more fluoro, a C1-4 alkoxy group 
optionally substituted by one or more fluoro, a group CONR^R^ in which and R^ 
independently represent a alkyl group, phenyl, phenoxy, 2-pyridyl or 3-pyridyl, 
wherein the aromatic substituents (i.e. phenyl, phenoxy, 2-pyridyl or 3-pyridyl) may 
optionally be substituted by fluoro, chloro or cyano, or X represents a diphenyhnethyl or a 

20 dipyridinylmethyi group, optionally substituted at the aryl group(s) by one or more cyano, 
halo, trifluoromethoxy, difluoromethoxy or trifluoromethyl, 

Y is OCH2, SCH2 (both in which the heteroatom is connected to X), CH2CH2 or CH=CH, 
wherein each carbon in Y is optionally substituted by 1 or 2 methyl groups and/or 1 or 2 
fluoro, 

25 R^ represents H or a Ci-4alkyl group, 

A and B both represents CH2, R2 represents F, 

Z represents phenyl or a heterocyclic group selected from thienyl, furyl, pyridyl, pyrazinyl, 
pyridazinyl, pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrimidinyl, 
pyrazolyl, oxazolyl, isoxazolyl wherein each Z is optionally substituted by one or more of 
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the following: cyano, halo, a C1.4 alkyl group optionally substituted by one or more fluoro, 
a Ci-4 alkoxy group optionally substituted by one or more fluoro, 

W represents phenyl or a heterocyclic group selected from thienyl, furyl, pyiidyl, 
pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, 
pyrimidinyl, pyrazolyl, oxazolyl, isoxazolyl wherein each W is optionally substituted by 
one or more of the following: cyano, halo, a Ci_4 alkyl group optionally substituted by one 
or more fluoro, a Ci_4 alkoxy group optionally substituted by one or more fluoro, or W is 
optionally substituted with a trifluoromethylsulfonyl or a 2,2-difluoro--l,3-dioxolane ring 
(fused with two adjacent aromatic carbon atoms in W), as well as tautomers, optical 
isomers and racemates thereof as weU as pharmaceutically acceptable salts thereof. 

The invention further relates to compounds of the general formula If 




R1 R2 



Of) 

wherein X represents a 5-10 membered aryl or a heterocyclic group selected from pyrrolyl, 
imidazolyl, furyl, thienyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, oxazolyl, 
isoxazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, quinolinyl, isoquinolyl, 
quinazolyl, indolyl, benzofuranyl, benzo[Z?7thienyl or benzimidazolyl, 
wherein each X is optionally substituted by one or more of the following: cyano, halo, a 
Ci^ alkyl group optionally substituted by one or more fluoro, a C1-4 alkoxy group 
optionally substituted by one or more fluoro, a group CONR^R^ in which and R^ 
independently represent a C1.3 alkyl group, phenyl, phenoxy, 2-pyridyl or 3-pyridyl, 
wherein the aromatic substituents (i.e. phenyl, phenoxy, 2-pyridyl or 3-pyridyl) may 
optionally be substituted by fluoro, chloro or cyano, or X represents a diphenylmethyl or a 
dipyridinylmethyl group, optionally substituted at the aryl group(s) by one or more cyano, 
halo, trifluoromethoxy, difluoromefhoxy or trifluoromethyl, 
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Y is OCH2, SCH2 (both in which the heteroatom is connected to X), CH2CH2 or CH=CH, 
wherein each carbon in Y is optionally substituted by 1 or 2 methyl groups and/or 1 or 2 
fluoro, 

represents H or a Ci^alkyl group, 
A represents (CH2)n, wherein n is 0 or 1 and B represents (CH2)m, wherein m is 0 or 1, 

represents H or, when A and B are identical and represents CH2, R2 represents H or F, 
Z represents phenyl or a heterocyclic group selected from thienyl, furyl, pyridyl, pyrazinyl, 
pyridazinyl, pyrrolyl, imidazolyl, thiazolyl, isotiiiazolyl, thiadiazolyl, pyrimidinyl, 
pyrazolyl, oxazolyl, isoxazolyl wherein each Z is optionally substituted by one or more of 
the following: cyano, halo, a Ci^ alkyl group optionally substituted by one or more fluoro, 
a Ci^ allcoxy group optionally substituted by one or more fluoro, 

W represents phenyl or a heterocyclic group selected from thienyl, fiuyl, pyridyl, 
pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, 
pyrbtnidinyl, pyrazolyl, oxazolyl, isoxazolyl wherein each W is substituted by a 
trifluoromefhylsulfonyl or a 2,2-difluoro-l,3-dioxolane ring (fused with two adjacent 
aromatic carbon atoms in W), as well as tautomers, optical isomers and racemates thereof 
as well as pharmaceutically acceptable salts thereof. 

The term "pharmaceutically acceptable salt" refers to pharmaceutically acceptable acid 
addition salts, A suitable pharmaceutically acceptable salt of a compound of Formula I is, 
for example, an acid-addition salt of a compound of Formula I which is sufiBciently basic, 
for example an acid-addition salt with an inorganic or organic acid such as: 

(lS)-(+)-10-camphorsulfonic acid; cyclohexylsulfamic acid; phosphoric acid; 
dimethylphosphoric acid; p-toluenesulfonic acid; L-lysine; L-lysine hydrochloride; 
saccharinic acid; methanesulfonic acid; hydrobromic acid; hydrochloric acid; sulphuric 
acid; 1,2-ethanedisulfonic acid; (+/-)-camphorsulfonic acid; ethanesulfonic acid; nitric 
acid; p-xylenesulfonic acid; 2-mesitylenesulfonic acid; 1,5-naphthalenedisulfomc acid; 1- 
naphthalenesulfonic acid; 2-naphthalenesulfonic acid; benzenesulfonic acid; maleic acid; 
D-glutamic acid; L-glutanodc acid; D,L-glutamic acid; L-arginine; glycine; salicylic acid; 
tartaric acid; fumaric acid; citric acid; L-(~)-malic acid; D,L-malic acid and D-gluconic 
acid. 
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Throughout the specification and the appended qlaims, a given chemical formula or name 
shall encompass all tautomers, all stereo and optical isomers and racemates thereof as well 
as mixtures in different proportions of the separate enantiomers, where such isomers and 
5 enantiomers exist, as well as pharmaceutically acceptable salts thereof. Isomers may be 
separated using conventional techniques, e.g. chromatography or fractional crystallisation. 
The enantiomers may be isolated by separation of racemate for example by fractional 
crystallisation, resolution or HPLC. The diastereomers may be isolated by separation of 
isomer mixtures for instance by fractional crystallisation, HPLC or flash chromatography. 
10 Alternatively the stereoisomers may be made by chiral synthesis from chiral starting 
materials under conditions, which will not cause racemisation or epimerisation, or by 
derivatisation, with a chiral reagent. All stereoisomers are included within the scope of the 
invention. 

15 The foUowing definitions shall apply throughout the specification and the appended 
claims. 

Unless otherwise statted or indicated, the term "aUcyl" denotes either a straight, branched or 
cyclic alkyl group. Examples of said alkji include methyl, ethyl, n-propyl, isopropyl, 
20 cyclopropyl, n-butyl, iso-butyl, sec-butyl and t-butyl. Preferred alkyl groups are methyl, 
ethyl, propyl, isopropyl and tertiary butyl. 

Unless otherwise stated or indicated, the term "alkoxy" denotes a group O-alkyl, wherein 
alkyl is as defined above. 

25 

Unless otherwise stated or indicated, the term "halo" shaU mean fluorine, chlorine, 
bromine or iodine. 

Specific compounds of the invention include one or more of the following: 
30 2-(3-cMorophenoxy)-iV^-[l-[(l-phenyl-lfr-pyrrol-3-yl)methyl]piperidin-4-yl}acetamide 

2-(3-chlorophenoxy)-iV-[l-({l-[4-(trifluoromethyl)phenyl]-m-pyrrol-3- 
yl }methyl)piperidin-4-yl]acetamide 
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2-(3-cWorophenoxy)-iV-(l-{[l-(4-methoxyphenyl)-m-pyirol-3-yl]methyl}piperi 
yl)acetainide 

2K3-chlorophenoxy)-iV-(l-{[l-(2-chlorophenyl)-liy-pyrrol-3-yl]methyl}piperidin^ 
yl)acetanude 

5 2-(3-chlorophenoxy)-iV-[l-({ l-[5-(ti±Huoromethyl)pyridm-2-yl]-lfr-pyiTol-3- 
yl }methyl)piperidin-4-yl]acetamide 

2K3-cMoiophenoxy)-A'^-(l-{[l-(3K:hlorophenyl)-lH-pyiTol-3-yl]methyl}pipeiidin-4- 
yl)acetaniide 

2-(3K:Morophenoxy)rAr-[l-(4-pyridin-2-ylbeiizyl)piperidin-4-yl]acetaim 

10 2-(3-chlorophenoxy)-iV^(l-{ [5-(4-cMorophenyl)-2-futyI]inetiiyl}piperidin-4-yl)acetaimde 

2-(3-chlorophenoxy)-Ar-[l-({l-[4-(trifluoromethoxy)phenyl]-lH-pyrrol-3- 
yl }methyl)piperidin-4-yl]acetaimde 

2-(3K:hlorophenoxy)-iV;-{l-[3-(liy-pynrol-l-yl)benzyl]piperidin-4-yl}^^ 

2-(3-chlorophenoxy)-i\r-[l-(3-pyridin-2-ylbenzyl)piperidin-4-yl]acetaimde 

15 2-(3-cmorophenoxy)-i\r-(l-{[5K2,4-dichlorophenyl>2-furyl]methyl}piperidin-4- 
yl)acetaiiiide 

2-(3-cMorophenoxy)-N-[l-({5-[l-methyl-5-(trifluoiomethyl)-lif-pyrazol-3-yl]-^^ 
thieaiyl }methyl)piperidin-4-yl]acetaimde 

A^-(l-{[l-(4-bromophenyl)-lH-pyrrol-3-yl]methyl}piperidin-4-yl)-2-(3- 
20 chlorophenoxy)acetamide 

2-(3-chIorophenoxy)-iV-methyl-iV-[l-({l-[4-(timuoromethyl)phenyI]-l/^^^ 
yl}methyl)piperidin-4-yl]acetamide 

2-[(3-chlorophenyl)Mo]-iV41-({l-[4Ktrifluoromethyl)phenyl]-l£f-pyirol-3- 
yl}methyl)piperidin-4-yl]acetamide 

25 2-(pyridin-3-yloxy)-N-[l-({ l-[4-(tcifluoromethyl)phenyl]-lH-pyirol-3- 
yl }methyl)piperidiii-4-yl]acetaimde 

243-(trifIuoromethoxy)phenoxy]-N-[l-({l-[4<trifluorometfayl)phenyl]-lH-pyrroI-3- 
yl}methyl)piperidin-4-yl]acetaniide 
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2-[3-(trifluoromethoxy)phenoxy]-N-[l-({ l-[5Ktriflu^ 
yl}methyl)piperidin-4-yl]acetamide 

2-(3-cyanophenoxy)-N-[l-({l~[4~(1xifluoromethyl)phenyl]-ljff^ 
yl }methyl)piperidin-4~yl] acetaimde 

5 2-(3-fluorophenoxy)-N-[lK{l-[4~(trifluoromethyl)phenyy 
yl }methyl)piperidin-4-yl]acetaimde 

2-(3-cyanophenoxy)-N-[lK{541-methyl~5<trifluoromethyl)-l^?-pyr^ 
thienyl }methyl)piperidin-4-yl]acetainide 

2-(2K;hlorophenoxy)-N-[l-({ l-[4-(trifluoromethy0^^ 
10 yl}methyl)piperidin-4-yl]acetaimde 

2-(3-cWorophenoxy)-N-[l-({5~[4~(trifluoromethoxy)phenyl]-^^ 
yljacetamide 

2-(3-cWorophenoxy)-N-(l-{[l-(4-<:yanophenyl)-m-pyirol-3-yl]m 
yl)acetanude 

15 2-(3-cyanophenoxy)-N-(l-{[5-(2,4-dicmorophenyl)-2-furyl]met^^ 
yl)acetamide 

2-(3-cyanophenoxy)-N-[ l-({ l-[4-(trifluoromethoxy)phenyl]-lH-pyrrol-3- 
yl }methyl)piperidm-4-yl]acetamide 

2- (3-cWorophenoxy)-N<l-{ [l~(5-<:Moropyriimdin-2-yl^^ 
20 4-yl)acetamide 

3- (3-cMorophenyl)-N-[l-({l~[4-(1xifluoromethyl)phenyl3-lH^ 

4- yl]propanainide 

(2E)-3-(3-cMorophenyl)-N-[lK{l-[4-(Mfluoromethyl)phenyl]-lH^^ 
yl }methyl)piperidin-4-yl]acrylamide 

25 2-(3,5-difluorophenoxy)-N-[l-({l~[4-(trifluoromethyl)phenyl]-li^^^ 
yl }inethyl)piperidin-4-yl]acetaimde 

2-(2,6-diisopropylphenoxy)-N-[l-({l-[4-(Mfluoromethyl)ph^ 
yl }methyl)piperidin-4-yl]acetamide 
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2-(3-isopropylphenoxy)-N-[l-({l-[4-(tri£luoroinethyl)phenyl]-m-pyirol-3- 
yl}methyl)piperidin-4-yl]acetamide 

2-(2-cyanophenoxy)-N-[l-({l-[4<trifluoromethyl)phenyl]-lH-pyrrol-3- 
yl}methyl)piperidin-4-yl]acetaniide 

5 2-(isoquinolin-5-yloxy)-A^-[l-({l-[4-(trifluoromethyI)phenyl]-li3-pyrrol-3- 
yl }methyl)piperidin-4-yl]acetaimde 

2<3,4-difluorophenoxy)-iV^[l-({l-[4-(trifluoromethyl)phenyl]-lH-pynol-3- 
yl}methyl)piperidin-4-yl]acetamide 

2-[(5-cMoropyridin-2-yl)oxy]-iV41-({l-[4-(lrifluoromethyl)phenyl]-li?-pyrrol-3- 
10 yl}metJiyl)piperidin-4-yl]acetamide 

2-(3-cWoropheno*y)-iV^[l<{l-[6-(tiifluorome1fayI)pyridin-3-yl]-l£^^^ ,! 
yl}methyl)piperidin-4-yl]acetainide 

2-(biphenyl-3-yloxy)-Ar-[l -({ 1 -[4-(trifluoromethyl)phenyl]-lH-pyiTol-3- 
yl }methyl)piperidin-4-yl]acetamide, 

15 2K4K:hlc»rophenoxy)-2-methyl-^iV^[l-({l-[4-(Mfluoromethyl)phenyl]-lH-py^ 
yl}methyl)piperidin-4-yl]propanaimde, 

2K3-<;hlorophenoxy)-iV-[l-({144<ti±fluoromethyl)phenyl]-l^f-pyiTol-^ 
yl}inethyl)azetidin-3-yl]acetamide 

2-(diphenylmethoxy)-iV-[l-({l-[4-(trifluoromethyl)phenyl]-liy-pyirol-3- 
20 yl}methyl)piperidin-4-yl]acetaimde 

2-(3-cWoiophenoxy)-Ar-[(35,45)-3-fluoro-l-({144<trifluoromethyl)phenyl]-lH^^ 
yl }methyl)piperidin-4-yl]acetaimde 

2-(3-chlorophenoxy)-Ar-[(3i?,4i?)-3-fluoro-l-({l-[4-(trifluoromethyI)phenyl]-m^^ 
yl }methyl)piperidin-4-yl]acetainide 

25 2-(3,4-difluorophenoxy)-iV-[l-({ l-[4-(trifluoromethyl)phenyl] -lH-pyirol-3- 
yl }inethyl)pyrTolidin-3-yl]acetaitd[de 

2-(3-chlorophenoxy)-Af-{l-[(l-{4-[(trifluoromethyl)sulfonyl]phenyl}-m-pytTOl-3 
yl)methyl]pipeaidin-4-yl }acetamide 
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2<3-<:hloK>phenoxy)-iV-(l-{[l-(2,2-difluoro-l,3-benzodioxol-5-yl)-12?-pyirol-3- 
yl3methyl}piperidin-4-yl)acetamide 

and pharmaceutically acceptable salts thereof. 



10 



IS 



Methods of preparation 

The compounds of the invention may be prepared as outlined below according to any of 
the following methods. However, the invention is not Umited to these methods, the 
compounds may also be prepared as described for structurally related compounds in the 
prior art. 

Compounds of formula I as well as la-If may be prepared by reacting a compound of 
formula H 

O 1 




R1 R2 

n 

in which X, Y and R\ R^ A and B are as previously defined, 
with a compound of formula HI 



in 

20 in which Z and W are as previously defined. 

For example, a compound of formula H and a compound of formula HI may be reacted 
together at a temperature in the range of 0°C to 150°C, preferably in the range of 20°C to 
80°C in the presence of a solvent, for example methanol, DCM, CHCI3, TBDF or dioxane, in 
25 the presence of a reducing agent, for example sodium cyanoborohydride (optionally 
polymer supported) or sodium triacetoxybotohydride (optionally polymer supported). 
Optionally, a catalytic amount of an acid, e.g. acetic acid, may be added to the reaction 
mixture. 
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15 



Alternatively, compounds of formula I as well as la-If may be prepared by reacting a 
compound of formula IV, 



O 



r 

R1 R2 
IV 



in which R\ R^, A, B, Z and W are as previously defined and where L is a leaving group 
such as halo or methanesulfonyloxy, with a compound of formula V 



X 

V 



in which X is as previously defined and in which Q represents a hydroxy or a mercapto 
group. 



For example, a compound of formula IV and a compound of formula V may be reacted 
together at a temperature in the range of 0°C to 150°C, preferably in the range of 20°C to 
80°C in the presence of a solvent, for example acetone, 2-butanone, dioxane, THF, DCM 
or 1,2-dichloroethane in the presence of a suitable inorganic or organic base, e.g. KOtBu, 
20 CS2CO3, K2CO3 or NaH , optionally in the presence of a catayltic amount of KI or Nal. 

Altematively, compounds of formula I may be prepared by reacting a compound of 
foimula VI, 




25 



VI 
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in which R\ R^, A, B, Z and W are as previously defined with a compound of formula VII 

s 
vn 

5 

in which X and Y are as previously defined and in which S is a hydroxy group or a 
chlorine atom. 

For example, a compound of formula VI and a compoimd of formula VII, in which S is a 
10 hydroxy group, may be reacted together at a temperature in the range of O^'C to 150°C, 
preferably in the raiige of lO^'C to 80°C in the presence of a solvent, for example THF, 
DCM, DCM/water (i.e. a two phase system) or DMF, optionally in the presence of a 
suitable inorganic or organic base, e.g. DIPEA or TEA, and a standard amide coupling 
reagent, e.g. HATU, TBTU, EDC, or DCC, the latter two of which may optionaUy be 
15 polymer supported. 

Alternatively, compoimds of formula I may be obtained by reaction of compounds of 
formula Vn, in which S is chlorine, with compounds of formula VI in an inert solvent, e.g. 
THF, dioxane, DCM, CHCI3 or 1,2-dichloroethane in the presence of a suitable inorganic 
20 or organic base, e.g. DIPEA, TEA, K2CO3 or NaHCOa. 

Compounds of formula II may be prepared by reacting a compound of formula VIE 




vm 



25 

in which R\ R^, A, B are as previously defined, with a compoimd of formula Vn e.g. by 
using one of the methods hereinbefore described for the reaction of compounds of 
formulae VI and VDL 



29 
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Compounds of formula m, in which Z is a l,3-l/3r-pyrrolyl ring, may be prepared by 
reaction of a compound of formula IX with a compound of formula X in which W is as 
previously defined. 




X 



For example, a compound of formula IX and a compound of formula X may be reacted 
together at a teniperature in the range of 20^C to PC'C in acetic acid. 



Alternatively, compoxmds of formula HI may be prepared by reaction of a compound of 
formula XI, in which Z is as previously defined and in which T is bromine or iodine with a 
compound of formula XII in which W is as previously defined. 



^ HO^ 
T OH 

XI xn 



For example, a' compound of formula XI and a compound of formula XH may be reacted 
together under palladium catalysis using a method described e.g. in Feuerstein, M et al., 
Tetrahedr. Lett. 42 (33), 5659, 2001. 



Altematively, using similar synthetic methodology, compounds of formula III may be 
prepared by reaction of a compound of formula XHI, in which Z is as previously defined 
with a compound of formula XIV in which W and T are as previously defined 



iillBBHBii 



mSiiSi---'-' 
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OH 



HO 



xm 



XIV 



Compounds of formula IV may be prepared by reacting a compound of formula VI with a 
5 compoxmd of formula XV, wherein L and S are a s previously described, e.g. by using one 
of the mehods hereinbefore described for the reaction of compounds of formulae VI and 



Compounds of formula VIE, in which represents a fluorine atom (and A and B are both 
representing CH2) may be prepared starting with fluorination (using e.g. 
SELECTFLUOR™ Reagent) of the silyl enol ether of piperidone, as described e.g. by van 
15 Neil, M.B. et al. /. Med Chem. 1999, 42, 2087-2104, followed by reductive amination of 
the so formed a-fluoro piperidone, e.g. as decribed hereinafter in the Experimental 
Section. 

Compounds of formula V, VH, Vm and IX-XV are either commercially available or can 
20 be prepared by methods well known to those skilled in the art. 

Optionally, the ring nitrogen in formula VIEl may be protected prior to reaction with a 
compound of formula VII. Amine protecting groups are known to those skilled in the art, 
for example the benzyl, t-Boc, or Cbz groups. 



The compounds of the invention may be isolated from their reaction nodxtures using 
conventional techniques. Stereoisomers may be separated using conventional techniques, 
e.g. chromatography or fractional crystallisation. Enantiomers may be isolated by 
separation of racemate for example by fractional crystallisation, resolution or HPLC. The 



vn. 
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diastereomers may be isolated by separation of isomer mixtures for instance by fractional 
crystallisation, HPLC or flash chromatography. Alternatively the stereoisomers may be 
made by chiral synthesis from chiral starting materials under conditions which will not 
cause racemisation or epimerisation, or by derivatisation, with a chiral reagent. 

Persons skilled in the art will appreciate that, in order to obtain compounds of the invention 
in an alternative and in some occasions, more convenient maimer, the individual process 
steps mentioned hereinbefore may be performed in a different order, and/or the individual 
reactions may be performed at a different stage in the overall route {Le. chemical 
transformations may be performed upon different intermediates to those associated 
hereinbefore with a particular reaction). 

Certain compounds of formulae n, m, IV and VI are novel and are claimed as a further 
aspect of the present invention as useful intermediates: 

2~(3-chlorophenoxy)~iV-piperidin~4-ylacetaniide 

2-(3-cyanophenoxy)-A/^-piperidin-4-ylacetamide 

2-(3-fIuorophenoxy)-iV-piperidin-4-ylacetamide 

2-(2-chlorophenoxy)-iV-piperidin-4-ylacetarnide 

iV-piperidin-4-yl-2-(pyridin-3-yloxy)acetamide 

J\r-piperidin-4-yl-2-[3-(trifluoromethoxy)phenoxy]acetarnide 

2-phenoxy-JV-piperidin-4-ylacetamide 

2-(3-cMorophenoxy)-JV-methylrA^piperidin-4-ylacetanndde 

2-[(3-chlorophenyl)thio]rAr-piperidin-4-ylacetamide 

l-[5-(trifluoromethyl)pyridin-2-yl]-lH-pyrrole-3-carbaldehyde 

1- (5-chloropyrimidin-2-yl>lfl-pyrrole-3-carbaldehyde 
4-(3-formyl-l£r~pyrroH-yl)benzonitriIe 

2- chloro-A^-[l-({l-[4-(trifluoromethyl)phenyl]-12f-pyn:ol-3-yl}methyl)piperi^^^ 
yl]acetamide 

l-({l-[4-(trifluoromethyl)phenyl]-lfl^-pyrroI-3-yl}methyl)piperidin-4-am 
dihydrochloride 
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/^/t-butyl[l-({l~[4-(txifluoromethyl)phenyl]-m-py^ 
yl]carbamate 

1- (6~trifluoromethyl-pyridin-3-yl)-liy-pyrrole-3-carbaldehyd^ 

2- (3,4-difIuorophenoxy)-iV-pyrrolidin-3-ylacetamide 

5 l-(2,2-difluoro-benzo[l,3]dioxol-5-yl)-lZf-pyrrole-3-carbaldehyde 
l-(4-Trifluoromethanesulfonyl-phenyl)-liy-pyirole-3-^ 

The compounds of the invention may be isolated from their reaction mixtures using 
conventional techniques. Persons skilled in the art will appreciate that, in order to obtain 

10 compounds of the invention in an alternative and in some occasions, more convenient 
manner, the individual process steps mentioned hereinbefore may be performed in a 
different order, and/or the individual reactions may be performed at a different stage in the 
overall route (i,e. chemical transformations may be performed upon different intermediates 
to those associated hereinbefore with a particular reaction). The expression "inert solvent" 

15 refers to a solvent, which does not react with the starting materials, reagents, intermediates 
or products in a manner, which adversely affects the yield of the desired product 

Pharmaceutical preparations 

The compounds of the invention will normally be administered via the oral, parenteral, 
20 intravenous, intramuscular, subcutaneous or in other injectable ways, buccal, rectal, 
vaginal, transdermal and/or nasal route and/or via inhalation, in the form of pharmaceutical 
preparations comprising the active ingredient either as a free base, or a pharmaceutically 
acceptable inorganic or organic addition salt, in a pharmaceutically acceptable dosage 
form. D^ending upon the disorder and patient to be treated and the route of 
25 administration, the compositions may be administered at varying doses. 

Suitable daily doses of the compounds of the invention in the therapeutic treatment of 
humans are about 0.001-10 mg/kg body weight, preferably 0.01-3 mg/kg body weight. 

30 Oral formulations are preferred particularly tablets or capsules which may be formulated 
by methods known to those skilled in the art to provide doses of the active compound in 
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the range of 0.5 mg to 500mg for example 1 mg, 3 mg, 5 mg. 10 mg, 25 mg, 50 mg, 100 
mg and 250 mg. 

According to a further aspect of the invention there is also provided a pharmaceutical 
formulation including any of the compounds of the invention, or pharmaceutically 
acceptable derivatives thereof, in admixture with phannaceutically acceptable adjuvants, 
diluents and/or carriers. 

The compounds of the invention may also be combined with other therapeutic agents, 
which are useful in the treatment of disorders associated with obesity, psychiatric 
disorders, neurological disorders and pain. 

Pharmacological properties 

The compounds of formula (T) are useful for the treatment of obesity, psychiatric disorders 
such as psychotic disorders, anxiety, anxio-depressive disorders, depression, cognitive 
disorders, memory disorders, schizophrenia, epilepsy, and related conditions, and 
neurological disorders such as dementia, multiple sclerosis, Raynaud's syndrome,. 
Paridnson's disease, Huntington's chorea and Alzheuner's disease. The compounds are 
also potentially useful for the treatment of immune, cardiovascular, reproductive and 
endocrine disorders, and diseases related to the respiratory and gastrointestinal systems. 
The compounds are also potentially usefiil as agents for ceasing consumption of tobacco, 
treating nicotine dependence and/or treating nicotine withdrawal symptoms, reducing the 
craving for nicotine and as anti-smoking agents. The compounds may also eUminate the 
increase in weight that normally accompanies the cessation of smoking. The compounds 
are also potentially useful as agents for treating or preventing diarrhea. 



The compounds are also potentially useful as agents for reducing the craving/relapse for 
addictive substances that include, but are not limited to psychomotor-active agents such as 
nicotine, alcohol, cocaine, amphetamines, opiates, benzodiazepines and barbiturates. Hie 
30 compounds are also potentially useful as agents for treating drug addiction and/or drug 



abuse. 
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Accordingly, it is desirable to provide a compound and method of treatment which will be 
active in reducing craving for the abused substance, and which does not exacerbate the 
sympathetic response rate caused by the abused substance and which has favourable 
pharmacodynamic effects. 

5 

The compounds are also potentially useful as agents for treating pain disorders, including 
but not limited to acute and chronic nociceptive, inflammatory and neuropathic pain and 
migraine. 

10 In another aspect the present invention provides a compound of formula I as claimed in 
any previous claim for use as a medicament. 

In a further aspect the present invention provides the use of a compound of formula I in the 
preparation of a medicament for the treatment or prophylaxis of obesity, psychiatric 

15 disorders such as psychotic disorders, anxiety, anxio-depressive disorders, depression, 
bipolar disorder, ADHD, cognitive disorders, memory disorders, schizophrenia, epilepsy, 
and related conditions, neurological disorders such as dementia, multiple sclerosis, 
Parkinson's disease, Huntington's chorea and Alzheimer's disease and pain related 
disorders, including but not limited to acute and chronic nociceptive, inflammatory and 

20 neuropathic pain and migraine, comprising administering a pharmacologically effective 
amount of a compound of formula I to a patient in need thereof. 

In a still further aspect the present invention provides a method of treating obesity, 
psychiatric disorders such as psychotic disorders, anxiety, anxio-depressive disorders, 

25 depression, bipolar disorder, ADHD, cognitive disorders, memory disorders, 
schizophrenia, epilepsy, and related conditions, and neurological disorders such as 
dementia, multiple sclerosis, Parkinson's disease, Huntington's chorea and Alzheimer's 
disease and pain related disorders, including but not limited to . acute and chronic 
nociceptive, inflammatory and neuropathic pain and migraine, comprising administering a 

30 pharmacologically effective amotmt of a compound of formula I to a patient in need 
tiiereof. 
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The compounds of the present invention are particularly suitable for the treatment of 
obesity, e.g. by reduction of appetite and body weight, maintenance of weight reduction 
and prevention of rebound. The compounds of the present invention may also be used to 
prevrait or reverse medication-induced weight gain, e.g. weight gain caused by 
5 antipsychotic (neuroleptic) treatment(s). The compounds of the present invention may also 
be used to prevent or reverse wei^t gain assodated with smoking cessation 

In another aspect the present invention provides a method of treating obesity, type H 
diabetes. Metabolic syndrome and a method of preventing type H diabetes comprising 
10 administering a pharmacologically effective amount of a compound of formula I to a 
patient in need thereof. 

Combination Therapy 

The compounds of the invention may be combined with another ther^utic agent that is 
15 usefld in the treatment of disorders associated with the development and progress of 
atherosclerosis such as hypertension, hyperlipidaemias, dyslipidaemias, diabetes and 
obesity. For example, a compound of the present invention may be used in combination 
with a compound that affects thermogenesis, lipolysis, fat absorption, satiety, or gut 
motility. The compounds of the invention may be combined with another ther^eutic agent 
20 that decreases die ratio of LDL:BDDL or an agent that causes a decrease in circulating levels 
of IX»L-cholesterol. In patients with diabetes mellitus the compounds of the invention may 
also be combined with therapeutic agents used to treat complications related to micro- 
angiopathies. 

25 The compounds of the invention may be used alongside other therapies for the treatment of 
metabolic syndrome or type 2 diabetes and its associated complications; these include 
biguanide drugs, insuUn (synthetic insuHn analogues), oral antihyperglycemics (these are 
divided into prandial glucose regulators and alpha-glucosidase inhibitors) and PPAR 
modulating agents. 
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In another aspect of the invention, the compound of formula I, or a pharmaceutically 
acceptable salt, solvate, solvate of such a salt or a prodrag thereof, may be administered in 
association with a PPAR modulating agent for example tesaglitazar. PPAR modulating 
agents include but are not limited to a PPAR alpha and/or gamma agonist, or 
5 pharmaceutically acceptable salts, solvates, solvates of such salts or prodrugs thereof. 
Suitable PPAR alpha and/or gamma agonists, pharmaceutically acceptable salts, solvates, 
solvates of such salts or prodrugs thereof are well known in the art. 

In addition the combination of the invention may be used in conjunction with a 
10 sulfonylurea. The present invention also includes a compound of the present invention in 
combination with a cholesterol-lowering agent. The cholesterol-lowering agents referred to 
in this application include but are not limited to inhibitors of HMG-CoA reductase (3- 
hydroxy-3-methylglutaryl coenzyme A reductase). Suitably the HMG-CoA reductase 
inhibitor is a statin for example rosuvastatin. 

15 

In the present application, the term "cholesterol-lowering agenf ' also includes chemical 
modifications of the HMG-CoA reductase inhibitors, such as esters, prodrugs and 
metabolites, whether active or inactive. 

20 The present invention also includes a compound of the present invention in combination 
with an inhibitor of the ileal bfle acid transport system (IBAT inhibitor). The present 
invention also includes a compound of the present invention in combination with a bile 
acid binding resin. 

25 According to an additional further aspect of the present invention there is provided a 
combination treatment comprising the administration of an effective amount of a 
compound of the formula I, or a pharmaceutically acceptable salt, solvate, solvate of such a 
salt or a prodrug thereof, optionally together with a pharmaceutically acceptable diluent or 
earner, with the simultaneous, sequential or separate administration one or more of the 

30 following agents selected from: 

a CETP (cholesteryl ester transfer protein) inhibitor; 
a cholesterol absorption antagonist; 
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a MTP (microsomal transfer protein) inhibitor; 

a nicotinic acid derivative, including slow release and combination products; 

a phytosterol compound ; 

probucol; 

an anti-obesity compound, for example orlistat (EP 129.748) and sibutramine (GB 
2,184,122 and US 4,929,629); 

an antihypertensive compound, for example an angiotensin converting enzyme (ACE) 
inhibitor for example Usinopril and ramipril, an angiotensin H receptor antagonist, an 
andrenergic blocker, an alpha andrenergic blocker, a beta andienergic blocker for example 
metoprolol and metopiolol succinate, a mixed alpha/beta andrenergic blocker, an 
andrenergic stimulant, calcium channel blocker for example felodipine, an AT-1 receptor 
blocker for example candesartan and candesartan cilexetil, a saluretic, a diuretic, or a 
vasodilator; 

a CBl antagonist or inverse agonist, for example rimonabant; 
another melanin concentrating hormone (MCH) antagonist; 
a PDK inhibitor; or 

modulators of nuclear receptors for example LXR, EXR, RXR, and RORalpha; 
anSSRI; 

a serotonin antagonist; 

or a phannaceuticaUy acceptable salt, solvate, solvate of such a salt or a prodrug thereof, 
optionally together with a phannaceuticaUy acceptable dUuent or carrier to a warm- 
blooded animal, such as man in need of such therapeutic treatment. 

Therefore in an additional feature of the invention, there is provided a method for the 
treatment of type 2 diabetes and its associated compUcations in a warm-blooded animal, 
such as man, in need of such treatment which comprises administering to said animal an 
effective amount of a compound of formula I, or a phannaceuticaUy acceptable salt, 
solvate, solvate of such a salt or a prodrug thereof in simultaneous, sequential or separate 
administration with an effective amount of a compound from one of the other classes of 
compounds described in this combination section, or a phannaceuticaUy acceptable salt, 
solvate, solvate of such a salt or a prodrug thereof. 
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Therefore in an additional feature of the invention, there is provided a method of treating 
hyperlipidemic conditions in a warm-blooded animal, such as man, in .need of such 
treatment which comprises administering to said aniinal an effective amount of a 
compound of formula I, or a pharmaceutically acceptable salt, solvate, solvate of such a 
5 salt or a prodrug thereof in simultaneous, sequential or separate administration with an 
effective amount of a compound from one of the other classes of compounds described in 
this combination section or a pharmaceutically acceptable salt, solvate, solvate of such a 
salt or a prodrug thereof. 

10 According to a further aspect of flie invention there is provided a pharmaceutical 
composition which comprises a compound of formula I, or a pharmaceutically acceptable 
salt, solvate, solvate of such a salt or a prodrug thereof, and a compound from one of the 
other classes of compounds described in this combination section or a pharmaceuticaUy 
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in association with a 

15 pharmaceutically acceptable diluent or carrier. 

According to a further aspect of the present invention thca^ is provided a Mt comprising a 
compound of formula I. or a pharmaceutically acceptable salt, solvate, solvate of such a 
salt or a prodrug thereof, and a compound from one of the other classes of compounds 
20 described in this combination section or a pharmaceutically acceptable salt, solvate, solvate 
of such a salt or a prodrug thereof. 

According to a fiirthra: aspect of the present invention there is provided a kit comprising: 

a) a compound of formula I, or a pharmaceutically acceptable salt, solvate, solvate of such 
25 a salt or a prodrug thereof, in a first unit dosage form; 

b) a compound from one of the other classes of compounds described in this combination 
section or a pharmaceuticaUy acceptable salt, solvate, solvate of such a salt or a prodrug 
thereof; in a second unit dosage form; and 

c) container means for containing said first and second dosage forms. 
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According to a further aspect of the present mvention there is provided a kit comprising: 
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a) a compound of formula I, or a phannaceuticaUy acceptable salt, solvate, solvate of such 
a salt or a prodrug thereof, together with a phaimaceutically acceptable diluent or earner, 
in a first unit dosage form; 

b) a compound from one of the other classes of compounds described in this combination 
section or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug 
thereof, in a second unit dosage form; and 

c) container means for containing said first and second dosage forms. 

According to another feature of the invention there is provided the use of a compound of 
the formula I, or a phaimaceutically acceptable salt, solvate, solvate of such a salt or a 
prodrug thereof, and one of the other compounds described in this combination section, or 
a phaimaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in 
the manufacture of a medicament for use in the treatment of metaboUc syndrome or type 2 
diabetes and its associated compUcations in a warm-blooded animal, such as man. 

According to another feature of the invention there is provided the use of a compound of . 
the formula I, or a pharmaceuticaUy acceptable salt, solvate, solvate of such a salt or a 
prodrug thereof, and one of the other compounds described in this combination section, or 
a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in 
the manufacture of a medicament for use in the treatment of hyperlipidaemic conditions in 
a wann-blooded aniinal, such as man. 

According to a further aspect of the present invention there is provided a combination 
treatment conq)rismg the administration of an effective amount of a compound of the 
formula I, or a phaimaceutically acceptable salt, solvate, solvate of such a salt or a prodrug 
thereof, optionally together with a pharmaceutically acceptable diluent or earner, with the 
simultaneous, sequential or separate administration of an effective amount of one of the 
other compounds described in this combination section, or a phaimaceutically acceptable 
salt, solvate, solvate of such a salt or a prodrug thereof, optionaUy together with a 
pharmaceutically acceptable dHuent or carrier to a waim-blooded animal, such as man in 
need of such therapeutic treatment. 
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Experimental section 

The invention will now be described in more detail with the following examples that are 



5 


not to be constraed 


as limiting the invention. 




Abbreviations 






aq. 


aqueous 




Ac 


acetyl 




Bu 


butyl 


10 


tBoc 


^er^-butyloxycarbonyl 




Cbz 


benzyloxycarbonyl 




CHd . 


' Chinese hamster ovary (cells) 




DCM 


dichloromethane 




DIPEA 


di-isopropyl ethyl amine 


15 


DMA 


dimethyl acetamide 




DMF 


iS^,iV-dimethylformaraide 




DTT 


dithiothreitol 




EDC.HC1 


l-^thyl-3-(3-dimethylarindnopropyl)carbodiimide hydrochloride 




EDTA 


ethylenediamine tetraacetic acid 


20 


ELS 


evaporative light scattering 




ESI 


electrospray ionization 




Et 


ethyl 




GDP 


guanosine 5'-diphosphate 




HATU 


0-(azabenzotriazoM-yl)-N, N, N"-tetramethyluronium 


25 




hexafluoro-phosphate 




HEK 


hxHnan embryotic kidney (cells) 




HEPES 


N-2-hydroxyethyl piperazine-N -2-ethanesulfonic acid 




HPLC 


high performance liquid chromatography 




LC 


liquid chromatography 


30 


MP-BH(OAc)3 


macroporous polymer bound triacetoxyborohydride (available 






Argonaut) 




MS 


mass spectroscopy 
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P0I-BH3CN (polystyrylmethyl)tximethylai}imonium cyanoborohydride 

(loading 4.1-4.3 nunol BHsCN/g) 
Pol-CHO 4-benzyloxybenzaldehyde polystyrene 

(loading --2.66 mtnol CHO/g) 
SELECTELUOR™ Reagent: l-cWoroniethyl-4-fluoro-l,4-diazoniabicyclo[2,2-2]octan 

bis(tetrafluoroborate) 

N, N, N", N"-tetramethyl-0-(benzotriazol-l-yl)x3ronium 
tetrafluoroborate 
triethylacMne 
trifluoroacetic acid 
tetrahydrofuran 
thin layer chromatography 
chloro(trimethyI)silane' 
trishydroxymethylaminomethane 
polyoxyethylene sorbitan monolaurate 
tert 

room temperature 
saturated 
broad 

broad singlet 
doublet 

doublet of doublets 
multiplet 
quartet 
singlet 
triplet 



TBTU 

TEA 
TFA 

TBDF 
TLC 
TMSCl 
Tris 
Tween 

rt, 
sat 
br 
bs 
d 
dd 

q 

s 

t 
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General Experimental Procedm'es 

Rash colunm chromatography employed MERCK normal phase silica gel 60 A (40-63 
Mm) or a Biotage Horizon Pioneer® HPFC system equipped with FLASH 12+M or 
FLASH 25+M or 40+M silica cartridges. Mass spectra were recorded on a Waters 
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Mcromass ZQ single quadrupole equipped with a pneumatically assisted electrospray 
interface (LC-MS). 

HPLC analyses were performed on a Gynkotek P580 HPG, gradient pump with a 
5 Gynkotek UVD 170S UV-Vis detector. Column: Chromolith Performance RP-18e, 4.6 x 
100 mm. Mobile phase A: Acetonitrile, Mobile phase B: 0.1% TFA (aq). How: 3 ml/min. 
Injection volume: 20 til. Detection: 254 and 275 nm. 

Purifications were performed on a semi preparative HPLC, Shimadzu LC-8A, Shimadzu 
10 SPD-lOA UV-vis. detector equipped with a Waters X-terra® Prep MS Cig Column, 250 
mm X 50 mm (10 jim) or on a Waters Prep LC 2000 with UV-detection, equipped with a 
Kromasil 10 ^m C8 250 mm x 20 mm column, or on 'a semi preparative HPLC, Shimadzu 
LC-8A, Shimadzu SPD-lOA UV-vis.-detector equipped with a Waters Symmetry® 100 
mm x 19 mm C18 5 fxm column. 

15 

Automated HPLC purification was done using a Waters Rraiction Lynx system equipped 
witii UV, ELS and MS detection and an Ace C8 5^. 10 cm x 21,2 id column. The mobile 
phase was A: 95% CH3CN and B: 5% CH3CN + 95% 0,1 M NH4OAC witii a gradient from 
100% B to 100% A in 10 minutes at 25 ml/min flow rate. 

20 

^H NMR and "C NMR spectra were obtained at 298 K on a Varian Unity Plus 400 mHz, 
or a Varian Ihova 500 MHz or a Varian Unity Plus 600 MHz or a Bruker Avance 300 MHz 
or Varian Gemini 2000 300 MHz. Chemical shifts are given in ppm with the solvent 
residual peak as internal standard: CDCI3 6h 7.26, 5c 77.2; MeOH-dL; 6h 331, 8c 49.0; 
25 m/SSO-de 6h 2.50; 5c 39.5 ppm. 

Miarowave heating was performed using single node heating in a Smith Creator from 
Personal Chemistry, Uppsala, Sweden. 

30 Chemical names (TUPAC) were generated using the software ACD/ Name version 6.00. 
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Names/reference numbers of starting materials (CAS no), either commercially available or 
prepared according to literature procedures. 

5-[4-(trifluoromethoxy)phenyl]-2-furaldehyde. 306935-95-5; 5-(2,4-dichlorophenyl)-2- 
5 fiaraldehyde, 56300-69-7; tert-hntyl piperidiri-4-ylcarbamate, 73874-95-0; 3-(3- 
cMorophenyl) propanoic acid, 21640-48-2; (2E)-3-(3-chlorophenyl) acryKc acid, 14473- 
90-6; cWoroacetic acid, 79-11-8; 3,5-difluorophenol, 2713-34-0; 2-hydroxybenzonitrile, 
611-20-1; isoquinolin-5-ol, 2439-04-5; 2,6-di-isopropylphenol, 2078-54-8; 3- 
isopropylphenol, 618-45-1; 4-aminobenzotrifluoride, 455-14-1; 4-amino-benzonitiile, 873- 
10 74-5; 5-foTmyl-2-furylboTDnic acid, 27329-70-0; 2-amino-5-chIoropyrimidine, 5428-89-7; 
4-pyridin-2-ylbenzaldehyde, 127406-56-8; 5-(4-chlorophenyl)-2-fiaraldehyde, 34035-03-5; 
l-[4-(trifluoromethoxy)phenyl]-lZ^-pyrrole-3-carbaldehyde, 439094-17-4; 3-(m-pyrrol-l- 
yDbenzaldehyde, 129747-77-9; 3-pyridin-2-ylbenzaIdehyde, 85553-53-3; 5-(2,4- 
dichlorophenyl)-2-furaldehyde, 56300-69-7; l-(4-bromophenyl)-lff.pyErole-3- 
15 carbaldehyde, 477850-19-4; 5-[l-methyl-5-(tri£luoromethyl)-lfl--pyrazol-3-yl3thiophene-2- 
carbaldehyde, 175202-93-4; aniline, 62-53-3; l-ben2ylpiperidin-4-amine, 50541-93-0; . 
chloroacetyl chloride, 74-04-9; 2-chloroaniline, 95-51-2; 3-chloix)aniline, 108-42-9; 1- 
chloroethyl chloroformate, 50893-53-3; 2-chlorophenol, 95-57-8; 3-chlorophenol, 108-43- 
0; 2.5-dimethoxy-3-tetrahydrofurancarboxaldehyde, 50634-05-4; 3-fluorophenoI, 372-20- 
20 3; 108-43-0; S-hydroxy-benzonitrile, 873-62-1; 5-trifluaromethyl-pyridine-2-ylamine, 
74784-70-6; 3-hydroxypytidine, 109-00-2; 3-chlorothiophenol, 2037-31-2; phenol, 108- 
95-2; terr-butyl4-aminopiperidine-l-carboxylate, 87120-72-7; 3-(trifluoromethoxy)phenol, 
827-99-6; 4-methoxyaniline, 104-94-9; 3-amino-6-(trifIuoromethyl)pyridine, 106877-33-2; 
3,4-difluoiophenol, 2713-33-9; 3-phenylphenol, 580-51-8; 2-chIoro-5-hydroxypyridine, 
25 41288-96-4; 3-chlorophenol, 108-43-0; 2-(4-chlorophenoxy)-2-methylpropanoic acid, 882- 
09-7; tert-hutyl 4-oxopiperidine-l-carboxylate, 79099-07-3; chloro(trimethyI)silane, 75- 
77-4; (3-chlorophenoxy)acetic acid, 588-32-9; Selectfluor Reagent, 140681-55-6, 
chloroacetic acid, 79-11-8; 3-chlorophenol, 108-43-0; 3,4-difluoro-phenol, 2713-33-9; tert- 
hntyl azetidin-3-yl carbamate, 91188-13-5; 4-(trifluoromethylsuIfonyl)aniHne, 473-27-8; 
30 2,2-difluoro-benzo[l,3]dioxol-5-ylamine, 1544-85-0 

Preparati on of Intermpiiiaf*^ 

il2/ll/20'04'$ 
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Example A 

2-(3-chiorophenoxy)-Ar-piperidin-4-ylacetainide 



i)A^-(l-benzylpipeiidin-4-yI)-2-chIoroacetaiiude 

Chloroacetyl chloride (1.68 mL, 21.1 mmol) was added dropwise to a stirred solution of 1- 
benzylpiperidin-4-aimne (3.65 g, 19.2 mmol) in DCM (65 mL). The mixture was stirred 
for 2 h at rt. whereafter additional DCM (100 mL) was added. The organic phase was 
washed with NaHCOs (3 x 100 mL. aq., sat.), dried over MgS04 and concentrated to give 

4.43 g (86%) of the title compound as an off-white soUd. This material was used in the 
next step without further purification. 

NMR (DMSO-ds) 5 8.11 (br d, 1 H), 7.20-7.35 (m, 5H), 4.00 (s. 2H), 3.53 (m, IH), 

3.44 (s, 2H), 2.73 (m, 2H), 2.00, (m, 2H), 1.69 (m; 2H), 1.34-1.48 (m, 2H). MS (ESI) 267 
(M + H*-). 

ii)iV-(l-benzylpiperidin-4-yI)-2-(3-chlorophenoxy)acetamide 

Potassium ?erf-butoxide (2.24 g, 19.0 mmol) was added portionwise to a solution of 3^ 
chlorophenol (2.33 g, 18.1 mmol) in TEJF (75 mL) and the mixture was stirred at rt until a 
clear solution was obtained. iV-(l-ben2ylpiperidin-4-yl)-2-chloroacetamide (4.39 g, 16.5 
mmol) dissolved in TEJF (50 mL) was added dropwise over 10 minutes and the mixture 
was stirred for 4 h after which additional potassium fert-butoxide (0.2 g, 1.8 mmol) was 
added followed by fijrther stirring at rt. for 1 h. Water (50 mL) was added and the mixture 
was concentrated. The aqueous residue was extracted with EtOAc (3 x 75 mL) and the 
combined organic phases were washed with 1 M NaOH (75 mL). The organic phase was 
concentrated and the residue was purified on silica gel eluted with DCMrMeOH (98:2) to 
give 5.15 g (87%) of the title compound as a off-white sohd. 

NMR (DMSO-d5) 5 7.96 (br d, IH), 7.22-7.35 (m, 6H), 6.99-7.04 (m, 2H), 6.93 (m. 
IH), 4.49 (s, 2H), 3.63 (m, IH), 3.44 (s, 2IS), 2.74 (m, 2H), 1.99 (m. 2H), 1.68 (m, 2H), 
1.43-1.55 (m, 2H). MS (ESI) 360 (M + iT). 

iii)2-(3-chIoropheaoxy)-iV-piperidin-4-yIacetaiiiide 
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1-Chloroethyl chlorofonnate (2.04 g, 14.3 mmol) was added to a solution of 
benzylpiperidin-4-yl)-2-(3-chlorophenoxy)acetaimde (4.1 g, 11.4 mmol) in dichloroethane 
(70 mL) and the mixture was heated at rejHux for 1 h. The reaction mixure was 
concentrated and methanol (70 mL) was added and heated to reflux for 17 h (over night). 
5 The reaction mixture was concentrated and the residue was dissolved in HCl diluted with 
water (100 mL) and extracted with BtzO (2 x 75 mL). The aqueous phase was made basic 
with 2M NaOH and extracted with EtOAc (2 x 150 mL). The combined organic phases 
were concentrated and the residue was purijfied on silica gel eluted with first DCM:MeOH 
(9:1) foUowed by DCM:MeOH (8:2) containing 1% TEA and finally with DCM:MeOH 
10 (7:3) containing 1% TEA, to give 2.25 g (73%) of the title compound. 

NMR (DMSO-dtf) 6 7.97 (br d, IH), 7.31 (t, IH), 7.02-7.05 (m, 2H), 6.92 (dd, IH), 4.49 
(s, 2H), 3.66 (m, IH), 2.90 (m, 2H), 2.46 (m, 2H). 1.62 (m; 2H), 1.24-1.39 (m, 2H). 
MS(ESD269(M[ + ir). 

15 Using the method described in Example A, the compounds of Examples B and D were 
similarly prepared jBram iV-(l-benzylpiperidin-4-yl)-2-chloroacetamide and the appropriate 
phenols: 

Example B 

20 2-(3-cyaaophmoxy)-iV-piperidin-4-yIacetaimde 

The crude product was puriJBied on silica gel eluted with first DCM:MeOH (9:1) followed 
by DCMrMeOH (8:2) containing 1% TEA and finally with DCM:MeOH (7:3) containing 
1% TEA, to give the title compound in 34% yield (two steps). 

NMR (CDCI3, conformer mixture, * denotes minor conformer peaks) 5 7.43 (t, IH), 
25 7.33 (br d, IH), 7.13-7.25 (m, 2H), 6.49 (d br, IH), 6.34* (d br, IH), 4.49 (s, 2H), 4.01 (m, 
IH), 3.89* (m, IH), 3.12-3.25 (m, 3H), 2.85-2.95* (m, 2H), 2.70-2.82 (m, 2H), 2.06-2.16* 
(m, 2H), 1.88-2.03 (m, 2H),1.42-1.58 (m, 2H). 

13 

C NMR (CDCI3, conformer mixture, * denotes minor conformer peaks) 5 166.4, 157.3, 
130.9, 126.1, 119.6, 119.5* 118.4, 118.3*, 113.8, 67.6, 53.5*, 50.6*, 46.9*, 46.4, 45.0, 
30 32.5, 32.2*. 

MS (ESI) 260.2 (M + it). 
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Example C 

2-(3-fluorophenoxy)-iV-piperidin-4-ylacetainide 

The crude product was purified on siHca gel eluted with first DCM:MeOH (9;1) followed 
by DCM:MeOH (9:1) containing 1% NH3 (aq.) and finaUy with DCM:MeOH (8:2) 
contauiing 1% NH.3 (aq.), to give the title compound in 61% overall yield (two steps). 
*H NMR (CDGs) S 7.27 (m, IH), 6.78-6.64 (m, 3H), 6.41 (br d, IH), 4.45 (s, 2H), 3.97 
(m, IH), 3.07 (ni, 2H), 2.71 (m, 2H). 1.95 (m, 2H), 1.76 (m, 4H), 1.44-1.31 (m, 2H). "C 
NMR (CDCI3) 6 166.9, 163.7 (d, 7= 247 Hz), 158.4 (d, /= 11 Hz), 130.8 (d, 7 = 10 Hz), 
110.3, 109.2 (d, /=21 Hz), 102.9 (d, J= 26 Hz), 67.6, 46.7, 45.4, 33.3. 
MS (ESI) 253.3 (M + H*). 

Example D : .. ., ', 

2-(2-chlorophenoxy)-iV-piperidiii-4-yIacetamide 

The crude product was purified on silica gel eluted with first DCM:MeOH (9:1) followed 
by DCM:MeOH (8:2) containing 1% TEA to give the tide compound in 24% overall yield 
(two steps): 

^H NMR (CDCI3) 6 7.37-7.39 (m, IH), 7.20-7.26 (m, IH). 6.95-7.00 (m, 2H), 6.87-6.89 
(m, IH), 4.52 (s, 2H), 4.09 (m, IH), 3.40-3.60 (m, 3H), 3.03 (m, 2H), 2.20 (m, 2H), 1.92- 
2.0(m,2H). 

'^C NMR (CDCI3) 5 167.5, 152.8, 130.6, 128.3. 123.3, 123.2, 114.4, 68.3, 44.3, 43.0, 28.6. 
MS (ESI) 269,2 (M + HT). 

Example E 

Ar-piperidin-4-yl-2-(pyridin-3-yIoxy)acetamide 

i) tert-Butyl 4-[(chloroacefyl)amino]piperidine-l-carbos7late 

A mixture of terf-butyl 4-an3inopiperidine-l-carboxylate (5.0 g, 25 mmol) and chloroacetyl 
chloride (3.1 g, 27.5 mmol) in DCM (50 mL) was stirred at rt. xmder N2 atmosphere untU 
TLC indicated that starting material was consumed (2.5 h). The mixture was diluted with 
DCM and washed with sat. aq. NaHCOs. The organic layer was separated and the solvent 
was removed. The residue was purified on silica gel eluted with DCM:MeOH (9:1) to give 
6 g (87%) of the title compound. 
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NMR (CDCI3) 5 6.47 (br s, IH), 3.86-4.16 (m, 5H), 2.79-2.96 (m, 2H), 1.82-2.0 (m, 
2H), 1.28-1.53 (m, IIH). 
MS(ES1)277(M + H:*). 

ii) tert'Bntyl 4-{[(pyridin-3-yloxy)ace<yl]amino}piperidine-l-carboxyIate 

Potassium tert-hvtoxide (1.14 g, 10.1 mmol) was added to a solution of 3-hydroxypyridine 
(1.03 g, 10.8 mmol) in THF (50 mL) and the mixture was stirred at rt for 20 minutes, fert- 
Butyl 4-[(chloroacetyl)amino]piperidine-l-carboxylate (2.0 g, 7.2 mmol) in TE3F (20 mL) 
was added dropwise over 5 minutes and the mixture was stirred at rt. until LC-MS 
indicated that starting material was consumed. The mixture was concentrated and the 
residue was dissolved in H2O (100 mL) and subsequently extracted with EtOAc (3x 70 
mL). The combined organic phases were washed with biilne (60 mL), dried (Na2S04) and 
concentrated. The residue was purified on silica gel eluted with DCMrMeOH (9:1) to give 
1.01 g (42%) of the title compound. 
15 NMR (CDCI3) 5 8.41-8.24 (m, 2H), 7.32-7.18 (m, 2H), 6.43 (br d, / = 7.5 Hz, IH), 4.52 

(s, 2H), 4.18-3.95 (m, 3H), 2.87 (m, 2H), 1.93 (m, 2B), 1.45 (s, 9H), 1.50-1.30 (m, 2H). 
MS (ESI) 336 (M + H*). 

iii)iV-Piperidin-4-yl-2-(pyridm-3-yIoxy)acetamide 

To a solution of tert-hutyl 4-{[(pyridin-3-yloxy)acetyl]amino}piperidine-l-carboxylate 
(1.01 g, 3.0 mmol) in DCM (30 mL) was added TFA (5 mL) and the mixture was stirred at 
rt. until LC-MS indicated that starting material was consumed. The reaction mixture was 
concentrated and the residue was dissolved in EtOAc (200 mL) and washed with IM 
NaOH (2x 50 mL) and brine (50 mL). After drying (Na2S04) the organic phase was 
evaporated to dryness. The aqueous phase was extracted with DCM (3x 80 mL) and the 
combined organic phases were washed with brine, dried (Na2S04) and evaporated. The 
• combined residues were dissolved in DCM, filtered and evaporated. The residue was 
purified on siUca gel eluted with DCMrMeOHrNEtg (gradient from 90:10:1 to 60:40:1) to 
give 0.46 g (65%) of the title compound as a sticky oil. The material was solidified by 
30 treatment with DCM/EtzO followed by evaporation. 
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'HNMR (MeOD-rf4) 5 8.32 (d, /= 2.4 Hz, IH), 8.18 (m, IH), 7.50-7.35 (m, 2H), 4.61 (s, 
2H), 3.89 (m, IH), 3.09 (m, 2H), 2.69 (m, 2H), 1.88 (m, 2H), 1.52 (m, 2H). 

'"CNMR (MeOD-J4) 5 169.4, 156.1, 143.2, 138.9, 125.8, 123.5, 68.3, 47.9, 45.7, 32.7. 
MS(ESI)236(M + H^. 

5 

Using the method described in Example E, the compounds of Examples F and G were 
similarly prepared ftom tert-hvityl 4-[(chloroacetyl)amino]piperidine-l-carboxylate and the 
appropriate phenols: 

10 Exanyple F 

iV-piperidm-4-yI-2-[3-(trifluoromethoxy)phenoxy]acetamide 
Overall yield (two steps) 56%. 

'H NMR (MeOD-J4) 6 7.33-7.44 (m, IH), 6.86-7.03 (m, 3H), 4.54 (s, 2H), 3.81-3.95 (m, 
IH), 3.01-3.13 (m, 2H), 2.60-2.73 (m, 2H), 1.78-1.92 (m, 2H), 1.40-1.57 (m, 2H). 
15 ^^C NMR (MeOD-J4) 5 169.7, 160.4, 151.4, 131.8, 121.9 (q, J = 255 Hz), 114.9, .114.4, 
109.4, 68.4, 48.0, 45.8, 32.9. MS (ESI) 319.2 (M + H^. 

Example G 

2-phenosy-iV-piperidin-4-yIacetaimde 

20 Overall yield (two steps) 45% 

'H NMR (MeOD-d,) 5 6.91-7.03 (m, 3H), 7.23-7.34 (m, 2H), 4.48 (s, 2H), 3.81-3.96 (m. 
IH), 3.01-3.06 (m, 2H), 2.60-2.69 (m, 2H), 1.82-1.86 (m, 2H), 1.41-1.55 (m, 2H). 
''C NMR (MeOD-d^) 5 170.2, 159.2, 130.6, 122.8, 115.8, 68.2, 47.9, 45.8, 32.9. 
MS (ESI) 235.3 CM + H^). 
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Example H 

l-[4-(trifluoromethyl)phenyri-m-pyrrole-3-carbaIdehyde 

To a solution of 2,5-dimethoxy-3-tetcahydrofurancarboxaldehyde (8.0 g, 49.9 mmol) in 
acetic acid (120 mL) was added 4-aminobenzotrifluoride (8.05 g, 49.9 mmol) and the 
mixture was heated at reflux under an atmosphere of nitrogen untH HPLC indicated that 
starting material was consumed. The reaction mixture was concentrated and the residue 
was dissolved in EtOAc (500mL) and washed with 2M NaOH (aq) (100 mL) and brine. 
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The organic phase was dried (Na2S04) and then evaporated to dryness. The residue was 
purified on SiOa eluted with DCM and finally DCM:MeOH (98:2) to give 8.56 g (72%) of 
the title compound (94% pure, HPLC purity). 

NMR (CDCh) 8 9.87 (s, IH), 7.76 (m, 2H), 7.72 (m, IH), 7.55 (m, 2H). 7.14 (m, IH), 
5 6.84 (m, IH). 

"C NMR (CDCI3) 6 185.5, 142.2, 129.4 (q, /= 33 Hz), 129.0, 127.4 (q, / = 4 Hz), 126.8, 

123.8 (q, J= 272 Hz), 122.1, 121.1, 110.5. 

MS(ESD240(M+1HO. 

10 Using the method described in Example H, the compounds of Examples I, J, K, L, M, N, 
O, P, Q, R, and S were similarly prepared firom 2,5-dimethoxy-3-tetrahydrofuran- 
carboxaldehyde and the appropriate aromatic mmne: 

Example I 

15 l-phenyl-l/f-pyrrole-3-carbaldehyde 
MS (ESI) 272 (M + K^. 

Example J 

l-(2-cliIorophenyi)-li3-pyrrole-3-carbaIdehyde 

20 ^H NMR (DMSO-de) 5 9.78 (s, IH), 7.93 (m, IH), 7.68-7.74 (m, IH), 7.50-7.60 (m, 3H), 
7.17 (m, IH), 6.66 (m, IH). 
MS (ESI) 206.2 (M + H*^, 

Example K 

25 l-(3-chIoroplienyI)-l£r-pyrrole-3-carbaIdehyde 

^H NMR (CDCI3) 6 9.85 (s, IH), 7.65 (m, IH), 7.45-736 (m, 2H), 7.35-7.28 (m, 2H), 7.07 
(m, IH), 6.80 (m. IH). 

^^C NMR (CDCI3) 6 185.5, 140.6. 135.7, 131.1, 128.6, 127.5, 127.0, 122.3, 121.5, 119.3, 
110.1. 

30 MS(ESI)206(M+H*). 



Example L 




' 101398-2 SE 



51 

l-[5-(trifluoromethyI)pyridin-2-yl]-lff-pyrrole-3-carbaldehyde 

MS (ESI) 241 (M + 11*). 

Example M 

l-(4-methoxyphenyI)-lff-pyrroIe-3-carbaldehyde 

MS(ESI)202(M + Hr). 

Example N 

l-(5-chIoropyrimidin-2-yl)-lff-pyiTole-3-carbaldehyde 

10 NMR (CDCI3) S 9.90 (s, IH), 8.63 (s, 2H), 8.36 (m, IH), 7.76 (m, IH), 6.78 (m, IH). 
'^C NMR (CDCI3) 5 185.8, 157.2, 153.6, 129.5, 128.2, 127.6, 121.6, 110.2. 



Example O 

4-(3-formyI-ljEr-pyrroI-l-yl)benzonitriIe 
15 »H NMR (CDCI3) 5 9.88 (s, IH), 7.80 (d, 2H), 7.73 (m, IH). 7.55 (d, 2H), 7.15 (m, IH), 
6.86 (m, IH). 

NMR (CDCI3) S 185.4, 134.1, 129.2, 126.6, 124.6, 121.8, 121.1, 118.0, 110.8. 
MS (ESI, direct inlet) 197.2 (M + H*), 

20 Example P 

l-(6-Trifluoromethyl-pyridin-3-yl)-lH-pyrroIer3-carbaldehyde 

To a solution of 2,5-diniethoxy-3-tetrahydrofuranecarboxaldehyde (2.2 g, 13.6 rmnol) in 
acetic acid (40 mL) was added 3-ainino-6-(trifluoromethyl)pyridine (2.0 g, 12.3 mmol) and 
fhe niixture was heated at 60°C under an atmosphere of nitrogen until HPLC indicated that 
25 the starting material was consumed. The reaction mixture was concentrated and the residue 
was purified on SiOz eluted with heptane:EtOAc (70:30) and finaUy heptane:EtOAc 
(60:40). Relevant fractions were combined, concentrated, treated with BtzO and filtered to 
give 1.48 g (50%) of the title compound. 

^H NMR (CDCI3) 5 9.89 (s, IH), 8.88 (d, IH), 7.94 (m, IH). 7.83 (m. lED. 7.75 (m, IH), 
30 7.17 (m, IH). 6.88 (m, IH). ^^C NMR (CDas) 6 185.3, 146.7 (q, 7= 36 Hz), 142.4, 138.0, 



51 



1211/2004'; ?i 



101398-2 SB 

52 

129.6, 129.0, 126.5, 122.0, 121.7 (q, J= 3 Hz), 121.2 (q, 7 = 274 Hz), 111.3. MS (ESI) 241 
(M + W). 

Example Q 

5 2-(3,4-dffluorophenosy)-iV-pyiToUdm--3-yIacetaimde 

Using the method desatibcd in Example A, the title compound was similarly piepared j&x)m 
i\r-(l-benzylpiperidin-4-yl)-2-chloroacetamide and 3,4-difluoio-phenol. 
^H NMR (CD3OD) 5 7.2 (q, IH), 6.9 (m, IH), 6.8 (m, IH), 4.5 (s, 2H), 4.4 (m, IH), 2.7- 
3.1 (m, 4H), 2.1 (dt, IH), 1.7 (dt, IH) 
10 MS (ESI+) 257.1 (M + H*). 

Example R 

l-(2,2-Difluoro-benzo[l,3]dioxol-5-yl)-lfir-pyrrole-3-carbaldehyde 

To a solution of 2,5-dimethoxy-3-tetrahydrofurancarboxaldehyde (1.0 g, 6.4 mmol) in 
15 acetic acid (40 mL) was added 2,2-di£luoK)-benzo[l,3]dioxol-5-ylamine (1.0 g, 5.8 mmol) 
and die mixture was heated at 60°C under an atmosphere of nitrogen until HPLC indicated 
ttiat starting material was consumed. The reaction mixture was concentrated and the 
residue was purified on Si02 eluted with heptanerEtOAc (4:1) to give 0.64 g (44%) of the 
title compound. 

20 ^HNMR (CDCI3) 5 9.85 (s, IH), 7.58 (m, IH), 7.16 (m, 3H), 7.00 (m, IH), 6.80 (m, IH). 
^^CNMR (CDCI3) 5 185.5, 144.6, 142.9, 136.1, 135.4, 132.0, 128.6, 127.4, 122.9, 117.1, 
1 10.3, 1 10.2, 104.4. MS (ESI) 252 (M + H+). 

Example S 

25 l-(4-TrifluoromethanesulfonyI-phenyI)-l£r-pyrrole-3-carbaldehyde 

To a solution of 2,5-dimethoxy-3-tetrahydrofurancaiboxaldehyde (0.78 g, 4.89 mmol) in 
acetic acid (15 mL) was added 4-(trifluoromefhylsulfonyl)aniline (1.0 g, 4.44 rmmol) and 
the mixture was heated at 60°C under an atmosphere of nitrogen until HPLC indicated that 
starting material was consumed. Hie reaction mixture was concentrated and the residue 
30 was purified on Si02 eluted with heptane:EtOAc (4:1) followed by crystallization from 
EtOAc/heptane to give 0.52 g (39%) of the tide compound. 
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*H NMR (DMSO-de) 5 9.83 (s, IH), 8,53 (m, IH), 8.28-8.16 (m, 4H), 7.79 (m, IH), 6.78 
(m^ IH). MS (ESI) 304 (M + EO. 

Working Examnlta 

5 

Example 1 

2-(3-chIorophenoxy)-Ar-{14(l.phenyI-lH-pyrrol-3-yI)methyl3piperidin-4-yl}aceta^ 

2-(3-cMorophenoxy)-JV-piperidin-4-ylacetamide (0.3 g, 1.1 mmol) and l-phenyl-l^T- 
pyrrole-3-carbaldehyde (0.2 g, 1.2 mmol) was dissolved in dichloroethane (7 mL). 

10 Sodiumtriacetoxyborohydride (0.37 g, 1.75 mmol) was then added and the mixture was 
stirred at rt. until LC-MS indicated that starting material was consumed. NaHCOa (10 mL, 
aq., sat.) was added, the aqueous phase was extracted with DGM (2 x 10 mL) and 
concentrated. The residue was purified on siUca gel elating with DCM:MeOH (95:5) to 
give 0. 1 g (21 %) of the title compound. 

15 NMR (MeOD-d^) 5 7.37-7.50 (m, 4H), 7.18-7.30 (m, 2H), 7.12-15 (m, 2H), 6.97-7.04 
(m, 2H), 6.89 (dd, IH). 6.28 (m, IH), 4.48 (s, 2H), 3.77 (m, IH), 3.47 (s, 2H), 2.96 (m, 
2H), 2.15 (m, 2H), 1.84 (m, 2H), 1.53-1.68 (m, 2H). 

NMR (MeOD-d^) 5 169.8, 160.0, 141.8, 136.0, 131.7. 130.7, 126.5, 122,8, 121.8, 
120.8, 120.3. 120.2, 116.5, 114.5. 114.3, 113.1, 68.3, 55.9, 52.9, 47.8, 31.9. 

20 MS(ESI)424(M + H*). 

Using the synthetic method described in Example 1, the compounds of Examples 2-6 were 
similarly prepared from 2-(3-chlorophenoxy)-iV-piperidin-4-ylacetamide and the approriate 
aldehyde: 

25 

Example 2 

2-(3-cMorophenoxy)-Ar-[l-({l-[4-(trifluoromethyl)phenyI]-ljBr-pyrrol-3- 
yI}methyl)pipeiidm-4-yl]acetamide 

The residue after workup was purified on silica gel eluted with DCM:MeOH (95:5) to give 
30 0-7 g (83%). of the title compound as a sticky oil. Hie material was triturated with a 
mixture of heptane/EtOAc, foUowed by treatment with EtiO. Filtration of fee solid 
material afforded 0.160 g of fee title compound as a white solid. 
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NMR (MeOD-d^) 5 7.81-7.71 (m, 4H), 7.57 (m, IB), 7.43 (m, IH), 7.28 (t, IH). 7.05- 
6.91 (m, 3H), 6-51 (m, IH), 4.54 (s, 2H), 4.23 (s, 2H), 4.05 (m, IH), 3.54 (m, 2H), 3.12 (m, 
2H), 2.13 (m, 2H), 1.93 (m, 2H). 

^^C NMR (MeOD-dU) 5 170.2, 160.0, 143.9, 135.9, 131.7. 128.9 (q, 7= 33 Hz), 128.1 (q, J 
5 = 4 Hz), 125.4 (q, J = 271 Hz), 123.1, 122.8, 121.7, 121.1. 116.4, 115.4, 114.4, 114.3, 
68.2,54.2,51.6,45.4,29.5. 
MS0ESD492(M + ir). 

Example 3 

10 2-(3-chIorophenoxy)-iV-(l-{[lK4-methoxyphenyl)-m-pyrrol-3-yl]methyI}pipeiidm 
yl)acetaimde 

The residue after workup was purified on silica gel eluting with DCM:MeOH (95:5). The 
relevant fractions were concentrated, triturated with BtzO and subsequently dried to give 
0.26 g (48%) of the title compound. 
15 NMR (MeOD-d,) 6 7.32-7.38 (m, 2H), 7.26 (m, IH), 6.95-7.06 (m, 6H), 6.91 (dd, IH), 
6.25 (m, IH), 4.50 (s, 2H), 3.81 (s, 3H), 3.79 (m, IH), 3.48 (s, 2H), 2.98 (m, 2H), 2.17 (m, 
2H), 1.87 (m, 2H), 1.53-1.68 (m, 2H). 

"C NMR (MeOD-d^) 5 169.9, 160.0, 159.1, 136.0, 135.6, 131.7, 122.8, 122.5, 121.2, 
120-6, 116.5, 115.8, 114.3, 112.6. 68.3, 56.0, 52.9, 47.9, 31.9. 
20 MS(ESI)454(M + H^. 

Example 4 

2-(3-cMorophenoxy)-iVKl-{[lK2-cWorophenyI)-liy-pyrrol-3-yl]methyl}piperidm-^^ 
yl)acetamide 

25 The residue after work-up was purified on silica gel eluting with DCM:MeOH (95:5) to 
give 0.20 g (64%) of the title compound. 

*H NMR (DMSO-de) 5 7.97-7.99 (m, IH). 1.62-1 M (m, IH), 7.37-7.51 (m, 3H), 7.29- 
7.34 (m, IH), 7.00-7.04 (m, 2H), 6.89-6.92 (m, 3H), 6.18 (s hr, IH), 4.49 (s, 2H), 3.63 (m, 
IH), 3.32 (s, 2H), 2.87 (m, 2H), 1.99 (m, 2H), 1.70 (m, 2H), 1.48-1.55 (m, 2H). MS (ESI) 
30 458 (M + H^. 
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2-(3-chlorophenoxy)-A^41-({145-(trifluoromethyl)pyritIin-2-yl]-lEr-pyrrol-3- 
yl}methyI)piperidm-4-yl]acetanude 

The residue after work-up was purified on silica gel eluting with first DCM:MeOH (98:2) 
foUowed by DCMJVleOH (95:5), concentrated, triturated with EtzO and subsequendy dried 
to give 0.29 g (63%) of the title compound as an brown solid. 

NMR (CDOs) 5 8.67 (br s, IH), 7.95 (m, iH), 7.45-7.51 (m, 2H), 7.36 (d, IH), 7.25 
(m, IH), 7.02 (br d, IH), 6.94 (br s, IH), 6.81 (m, IH), 6.34-6.42 (m, 2H), 4.46 (s, 2H), 
3.91 (m, IH), 3.46 (s, 2H), 2.90 (m, 2H), 2.18 (m, 2H), 1.96 (m, 2H), 1.48-1.62 (m, 2H). 
"C NMR (CDCI3) 5 166.9, 157.9, 153.3, 146.3 (q, J = 4 Hz), 135.9 (q, J = 3 iiz), 135.3, 
130.7, 123.7 (q, / = 271 Hz), 122.7 (q, / = 33 Hz), 122.6, 118.6, 117.6, 115.6, 114.0, 
112.9, 110.4, 67.6, 55.2, 52.0, 46.3, 32.0. 
MS(ESI)493(M + H^, • 

. Example 6 

2-(3H:hlorophenoxy)-iV-(l-{[l<3-cliIorophenyl)-lJ7-pyrrol-3-yI]mefhyI}p^^ 
yl)acetainide 

The residue after woik-up was purified on silica gel eluting with first DCM:MeOH.(98:2) 
foUowed by DCM:MeOH (95:5), concentrated, triturated with EtzO and subsequently dried 
to give 0.30 g (70%) of the title compound as an off-white, semisolid material. 
^H NMR (CDCI3) 5 7.14-7.36 (m, 5H), 6.91-7.02 (m, 4H), 6.79 (m, IH), 6.42 (br d, IH), 
6.28 (m, IH), 4.43 (s, 2H), 3.90 (m, IH), 3.45 (s, 2H), 2.88 (m, 2H), 2.15 (m, 2H), 1.94 (m, 
2H), 1.47-1.60 (m, 2H). 

^^C NMR (CDCI3) 5 166.8, 157.8, 141.5, 135.2, 135.1, 130.5, 125.3, 122.8, 122.3, 120.1, 
120.6, 119.0, 1183, 117.9, 115.5, 112.8, 112.4, 67.4, 55.2, 51.8, 46.2, 32.0. MS (ESI) 458 
(M + lT). 

Example 7 

2-(3-cMorophenoxy)-iV41-(4-pyridin-2-yIbeiizyI)piperidm-4-yl]acetamide 

2-(3-chlorophenoxy)-i\r-pipeaidin-4-ylacetamide (60.0 mg, 0.223 mmol) and 4-pyridin-2- 
ylbenzaldehyde (49.0 mg, 0.268 mmol) were dissolved in 4 mL of DCM. NaBH(OAc)3 
(85.0 mg, 0.402 mmol) was added and the mixture was stirred at room temperature for 
about 12 h. A saturated aqueous solution of NH4AC (10 mL) was added and the mixture 



KiiBiiiipBipill^ 



101398-2 SE 



56 

was extracted with EtOAc. The combined organic phase was washed with water, dried 
over Na2S04 and concentrated. Automated HPLC purification gave the pure title 
compound as a solid (50 mg, 51%). 

NMR (400 MHz, CDCI3) 5 8.65 (m, IH), 7.91 (d, 2H), 7.70 (m, 2H), 7.38 (d, 2H), 7.20 
5 (m, 2K0, 6.98 (d, IH), 6.91 (s, IH), 6.77 (m,lH), 6.40 (d, IH), 4.42 (s, 2H), 3.89 (m, IH), 
3-52 (s, 2H), 2.79 (m, 2H), 2.14 (t, 2H), 1.92 (m, 2H), 1.51 (m, 2H). 

^'C NMR (100 MHz, CDCI3) 5. 167.0, 158.0, 157.5, 149.8, 139.6, 138.5, 136.9, 135.4, 
130.8, 129.6, 127.0, 122.6, 122.2, 120.6, 115.7, 113.0, 67.7, 62.8, 52.3, 46.5, 32.3. 
LC-MS [M+HJ-^ 436.1, [MJ" 434.1 

10 

Using the synthetic and purification methods described in Example 7, the compounds of 
Examples 8-13 were similarly prepared from 2-(3-chlorophenoxy)-iV-piperidin-4- 
ylacetamide and the appropriate aldehyde: 

15 Example 8 

2-(3-clilorophenoxy)-A7^.(l^[5-(4-cMorophenyI)-2-fuiyl]methyl}piperid^^ 
yl)acetaiiiide 

*H NMR (400 MHz, CDCI3) 5 7.56 (m, 2H), 7.31 (m, 2H), 7.21 (t, IH), 6.99 (d, IH), 6.91 
(m, IH), 6.77 (dd, IH), 6.56 (d, IH), 6.35 (d, IH), 6.26 (d, IH), 4.43 (s, 2H), 3.87 (m, IH), 
20 3.58 (s, 2H), 2.86 (m, 2H), 2.24 (t, 2H), 1 .93 (m, 2H), 1 .54 (m, 2H). 

NMR (100 MHz, CDCI3) 5. 167.0, 158.0, 152.6, 152.1, 135.4, 133.0, 130.8, 129.6, 
129.0, 125.1, 122.6, 115.7, 113.0, .111.2, 106.3, 67.7, 55.1, 51.9, 46.2, 32.2. 
LC-MS [M+H]-" 459.1; [M]' 457.0. 

Example 9 

2-(3-cMorophenoxy)-iV-[l-({l-[4-(trifluoromethoxy)phenyl]-l^-pyrrol-3- 
yI}methyI)piperidm-4-yl]acetamide 

'H NMR (400 MHz, CDCI3) 5 7.36 (m, 2H), 7.26 (m, 2H), 7.21 (t, IH), 6.96-7.02 (m, 
3H), 6.93 (m, IH), 6.79 (m, IH), 6.47 (d, IH), 6.28 (m, IH), 4.43 (s, 2H), 3.92 (m, IH), 
3,54 (s, 2H), 2.98 (m, 2H), 2.23 (m. 2H), 1.94 (m, 2H), 1.62 (m, 2H). 

"C NMR (100 MHz, CDCI3) 6 167.1, 158.0, 146.8, 139.3, 135.4, 130.8, 122.6, 122.0, 
122.5. 121.5, 121.3, 119.6, 119.3, 115.7. 113.1. 112.8, 67.6, 54.8,51.6,46.2, 31.6. 
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LC-MS [M+H]^ 508.1; [M]- 506.0. 
Example 10 

2-(3-chIorophenoxy)-iV-{143-(lfl^-pyrrol-l-yI)benzyl]piperidm-4-yl}acet^ 
5 NMR (400 MHz, CDCI3) 5 7.40-7.15 (m, 5H), 7.11 (m, 2H), 7.02 (m, IH), 6.95 (t, 
IH), 6.81 (m, IH), 6.38 (bd, IH), 6.35 (t, 2H), 4.46 (s, 2H), 3.93 (m, IH), 3.53 (s, 2H), 
2.82 (m, 2H), 2.18 (m, 2H), 1.94 (m, 2H), 1.53 (m, 2H). 

"C NMR (100 MHz, CDCI3) 6. 167.0, 158.0, 141.0, 140.6, 135.5, 130.8, 129.6, 126.3, 
122.7, 121.0, 119.5, 119.4, 115.8, 113.0, 110.6, 67.7, 62.9, 52.4, 46.5, 32.4. 
10 LC-MS m+Ht 424.2; [M]" 422.1 

vExamplell u.! 
2-(3-chlorophenoxy)-iV-[l-(3-pyridin-2-yIben2yl)piperidm-4-yl]acetamide 
'H NMR (400 MHz, CDCI3) 6 8.67 (m, IH), 7.93 (s, IH), 7.85 (m, IH), 7.73 (m, 2H), 
15 7.40 (m, 2H), 7.22 (m, 2H), 7.00 (m, IHO. 6.92 (t, IH), 6.78 (dd, IH), 6.39 (d, IH), 4.43 (s. 
2H), 3.91 (m, IH), 3.57 (s, 2H), 2.83 (m, 2H), 2.18 (m, 2H), 1.92 (m, 2H), 1.52 (m, 2H). 
"C NMR (100 MHz, CDCla) 5 167.0, 158.0, 157.7. 149.9, 139.6, 139.2, 136.9, 135.5, 
130.8, 129.9, 128.9, 127.9, 126.0, 122.6, 122.3, 120.9, 115.7, 113.0, 67.9, 63.2, 52.3, 46.5, 
32.3. 

20 LCrMS pV[+H]* 436.2; [M]- 434.1 
Example 12 

2-(3-cmorophenoxy)-Ar-(l-{[5-(2,4-dicWorophenyI)-2-furyl]methyl}piperidin-4- 
yl)acetamide 

25 ^H NMR (400 MHz, CDCI3) S 7.77 (d.lH), 7.43 (d, IH), 7.27 (dd, IH), 7.22 (d, IH), 7.05 
(d, IH), 7.00 (m, IH), 6.92 (m, IH), 6.78 (dd, IH), 6.35 (d, IH), 6.32 (d, IH), 4.44 (s, 2H), 
3.88 (m, IH), 3.61 (s, 2H), 2.87 (m, 2H), 2.25 (m, 2H), 1,95 (m, 2H), 1.54 (m, 2H). 
^^C NMR (100 MHz. CDas) 5. 167.1, 158.0, 152.2, 149.0, 135.5, 133.0, 130.8. 130.6, 
128.8, 128.0, 127.4, 122.7, 115.7, 113.0, 112.2, 111.2, 67.7, 55.0, 52.0, 46.2, 32.2. 

30 LC-MS [M+H]* 495.0; [M]- 492.9. 
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2-(3-cWorophenoxy)-N41<{5-[l-methyl-5-(trifluoromethyl)-lH^ 
thienyl}methyI)piperidin-4-yl]acetamide 

NMR (400 MHz, CDCh) 5 7.24 (dd, IH), 7.01 (m, 2H), 6.92 (m, 2 H), 6.80 (dd, IH), 
6.59 (s, IH), 6.39 (d, IH), 4.45 (s, 2H), 4.00 (s, 3H), 3.92 (m, IH), 3.71 (s, 2H), 2.89 (m, 
5 2H), 2.22 (m, 2H), 1.93 (m, 2H), 1.54 (m, 2H): 

^^C NMR (100 MHz, CDCI3) 5 167.1, 158.0, 145.6, 138.8, 135.5, 130.8, 129.1, 127.5, 
126.3, 122,7, 115.7, 113.0, 104.8, 67.7, 57.3, 52.3, 46.3, 38.7, 32.3 
LC-MS [M+HI"^513.1; [M]"511,0. 



10 Example 14 

iV-(l-{[l-(4-bromophenyl)-m-pyrrol-3-yl]methyl}piperidm-4 
chIorophenoxy)acetaDiide 

2-(3-chlorophenoxy)T2V-piperidin-4-ylacetaiiiide (53.7 mg, 0.200 nmol) was dissolved in 
MeOH (0.67 ml), l-(4-bromophenyl)-li?-pyrrole-3-carbaldehyde (75 mg, 0.300 mmol) 

15 dissolved in DCM (3 xnl) and acetic acid (0.1 ml) was added to a process vial charged witihi 
polymer-supported cyanoborohydride (93 mg, 4.3 mmol/g. Nova Biochem). The mixture 
was heated to 140°C for 15 minutes in a microwave oven. After filtration PS-Isocyanate 
(50 mg, 0.07 mmol. Argonaut) and PS-Trisamine (50 mg, 0.22 mmol. Argonaut) was 
added to scavenge unreacted material. Filtration, evaporation automated HPLC purification 

20 gave the title compound. 

^H NMR (400 MEIz, CDCI3) 5 7.52 (m, 2H), 7.24 (m, 3H), 6.92^7,04 (m, 4H), 6.79 (dd, 
IH), 6.34 (m, IH); 6.27 (dd, IH), 4.44 (s, 2H), 3.90 (m, 1 H), 3.44 (s, 2H), 2.89 (d, 2H), 
2.15 (dd, 2H), 1.94 (d, 2H), 1.52 (m, 2H). 
LC-MS [M+H]^ 502.5, 504.5; [M]' 500.8, 502.8 

25 

Example 15 

2-(3-chIorophenoxy)-iV-methyI-iV-[l-({l-[4-(trifluoromethyI)phen^ 
yl}methyl)piperidin-4-yI]acetamide 



30 i) iV-(l-ben2ylpiperidm-4-yl)-2-chloro-iV-methylacetamide 

Chloroacetyl chloride (1.1 mL, 14 mmol) was added dropwise to a stirred solution of 1- 
benzyl-iV-methylpiperidin-4-amine (2.5 g, 12 mmol, prepared as described by Russell, M. 
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G. N. et at J. Med. Chem, 1999, 42, 4981) in DCM (50 mL) at 0 °C. The mixture was 
stined for 1 h at rt. whereupon additional DCM (100 mL) was added and the organic phase 
was washed with NaHCOs (50 mL, aq., sat.), dried over MgS04 and concentrated to give 
3.4 g (quant.) of the title compound as a thick slightly yellow oil which was used in the 

5 next step without further puiificalion. 

NMR (DMSO-d5, complex rotameiic mixture, * denotes minor rotamer peaJcs) 8 7.20- 
7.38 (m, 5H), 4.40* (s, 2H), 4.35 (s, 2H), 4.18 (m, IH), 3.58* (m, IH), 3.48* (s, 2H), 3.47 
(s, 2H), 2.88 (br s, IH), 2.84 (s, 3H), 2.72* (s, 3H), 1.95-2.12 (m, 2H), 1.56-1.84 (m, 3H), 
1.43 (m, 2H). 

10 MS (ESI) 281.3 (M + iT). 

u)iV-(l-benzylpipeiidin-4-yl)-2-(3-cMorophenoxy)-N-inethylac^ 

Potassium terf-butoxide (1.05 g, 9.3 mmol) was added portionwise to a solution of 3- 
chlorophenol (1.2 g, 9.3 mmol) in THF (15 mL) and the mixture was stirred until a clear 

15 solution was obtained. JV-(l-benzylpipeiidin-4-yl)-2-chloro-i\r-methylacetamide (1.5 g, 5.3 
mmol) dissolved in THF (15 mL) was added dropwise and the mixture was stirred for 1.5 
h. Water (10 mL) was added and the mixture was extracted with EtOAc (2 x 50 mL) and 
the combined organic phases were washed with 1 M NaOH (2 x 20 mL). The organic 
phase was concentrated and the residue was purified on silica gel eluted with DCM:MeOH 

20 (95:5) to give 2.0 g (quant) of the title compound as a off-white solid. 

NMR (DMSO-dfi, complex rotameric mixture, * denotes minor rotamer peals) 5 7.20- 
7.36 (m, 6H), 6.95-7.03 (m, 2H), 6.87 (br d, 1 H), 4.90* (s, 2H), 4.84 (s, 2H), 4.19 (m, IH), 
3.55* (m, IH), 3.47* (s, 2H), 3.45 (s, 2H), 2.87 (br s, IH), 2.84 (s, 3H), 2.72* (s, 3H), 
1.93-2.08 (m, 2H), 1.58-1.84 (m, 3H), 1.42 (m, 2H). 

25 MS (ESI) 373.3 (M- + EO- 

m)2-(3-chlorophenoxy)T2V-metfayl-iV-piperidin-4-yIacetaniide 

1-Chloroethyl chloroformate (1.2 g, 8.4 mmol) was added to a. solution of AKl- 
benzylpiperidin-4-yl)-2-(3-chlorophenoxy)-iV-melJiylacetamide (4.1 g, 11.4 mmol) in 
30 dichloroethane (30 mL) and the mixture was heated at reflux for 2.5 h. The reaction mixure 
was concKitrated and methanol (30 mL) was added and heated to reflux until for 1 h (over 
night). The reaction mixture was concentrated and the residue was dissolved in HCl diluted 
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with water (50 mL) and extracted with Et20 (2 x 25 mL). The aqueous phase was made 
basic with NaOH and extracted with EtOAc (2 x 50 mL). The combined organic phases 
were concentrated and the residue was purified on silica gel eluted with first DCMrMeOH 
(9:1) followed by DCM:MeOH (8:2) containing 1% NH3 (aq.) and finally with 
5 DOVtMeOH (7:3) containing 1% TEA, to give 0.82 g (65%) of the title compound after 
drying. 

*H NMR QAeOD-df, complex rotameric mixture, * denotes minor lotamer peaks) 5 7.21- 
7.29 (m, IH), 6.86-7.03 (m, 3H), 4.86* (s, 2 H), 4.81 (s, 2H), 4.45 (m, IH), 3.81* (m, IH), 
3.11 (m, 2H), 2.96 (s, 3H), 2.86* (s, 3H), 2.61-2.73 (m, 2H), 1.56-1.86 (m, 4H). MS (ESI) 
10 283.2 (M + H*). 

iv) 2-(3-chlorophenoxy)-A^-inethyI-iV-[l-({l-[4-(trifluoromethyl)phenyI]-Lff- 
pyrrol-3-yI}methyl)piperidin-4-yI]acetamide 

2-(3-chlorophenoxy)-A7-methyl-iV-piperidin-4-ylacetamide (0.40 g, 1.4 irnnol) and l-[4- 
15 (trifluoromethyl)phenyl]-lff-pyrrole-3-carbaldehyde (0.34 g, 1.4 mmol) was dissolved in 
dichloroethane (20 mL). Sodium triacetoxyborohydride (0.42 g, 1.4 mmol) was added and 
the mixture was stibnred at rt. for 16 h (over night). NaHCOa (10 mL. aq., sat.) was added 
and the aqueous phase was extracted with DCM (2 x 20 mL). The combined organic 
phases were concentrated and the residue was purified on silica gel eluting with 
20 DCM:MeOH (98:2) followed by DCM:MeOH (95:5) to give 0.56 g (79%) of the title 
compound as a off-while solid. 

*H NMR (MeOD-d#, complex rotameric mixture, * denotes minor rotamer peaks) 5 7.73 
(d, 2H), 7.66 (d, 2H), 7.20-7.31 (m, 3H), 6.93-7.00 (m, 2H), 6.86-6.91 (m, IH), 6.36 (br s, 
IH), 4.84* (s, 2H), 4.80 (s, 2H), 4.37 (m, IH), 3.71* (m, IH), 3.51 (s, 2H). 3.10 (m, 2H), 

25 2.95 (s, 3H), 2.86* (s, 3H), 2.10-2.24 (m, 2H), 1.58-2.03 (m, 4 H). 

^^C NMR (MeOD-d^, complex rotameric mixture, * denotes minor rotamer peaks) 5 
169.9*, 169.8, 160.5, 160.0* 144.5, 136.0* 135.9, 131.6* 131.5, 128.0 (q, / = 4 Hz), 
128.0 (q, / = 33 Hz), 125.8 (q, / = 271 Hz), 123.2, 122.6*, 122.5, 120.4, 120.3, 120.1. 
120.0*, 116.3, 116.1*, 114.4, 114.1* 68.1*, 67.7, 55.7, 55.6* 53.4, 53.2, 52.9, 30.1. 29.1. 

30 28.9, 28.1*. 

MS(ESr)5063(M + Er). 
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Example 16 

2-[(3-chlorophenyI)thio]-A^-[l-({l-[4-(trifluoromethyl)phenyl]-l£r-pyrrol-3- 
yI}methyI)piperidin-4-yI]acetainide 

5 • i)^'-(l-benzylpiperidm-4-yI)-2-[(3-cWo^ophenyI)<Mo]acetanude 

Potassium terf-butoxide (1.26 g, 11.3 mmol) was added portionwise to a solution of 3- 
chlorothiophenol (1.8 g, 12.4 mmol) in IHF (20 mL) and the mixture was stirred until a 
clear solution was obtained. A?-(l-benzylpiperidin-4-yl)-2-chIoroacetamide (3 g, 11.3 
mmol) dissolved in IHF (25 mL) was added dropwise and the mixture was stirred over 

10 ni^t at rt. HPLC indicated that starting material was consumed The solvent was removed 
by evaporation and the residue was purified on silica gel eluted with DCM:MeOH (95:5) to 
give 2.35 g (57%) of the title compound. , r-, a. . 

NMR (CDCI3) 5 7.10-7.29 (m, 9H), 6.58 (d br, IH). 3.77 (m, IH). 3.59 (s, 2H), 3.43 (s, 
2H), 2.66 (m, 2H), 2.08 (m, 2H), 1.77 (m, 2H), 1.38 (m, 2H). 

15 MS (ESI) 375.2 (M + ET). 

ii) 2-[(3-cUorophenyI)tliio]-A^-piperidin-4-yIacetaiiiide 

1-ChloroethyI chlorofoimate (1.1 g, 6.7 mmol) was added to a solution of iSr-(l- 
benzylpiperidin-4-yl)-2-[(3-chlorophenyI)thio]acetamide (1.9 g, 5.1 mmol) in 

20 dichloroethane (30 mL) and the mixture was stirred first at rt. for 1 h and then heated at 
reflux for 1 h. The reaction raixure was concentrated and methanol (30 mL) was added and 
heated to reflux for 1 h and then stirred at rt. over night. The reaction mixture was 
concentrated and the residue was dissolved in toluene and evaporated to dryness. The 
resulting residue was diluted with DCM and washed with 5 M NaOH (aq.). The organic 

25 layer was separated and concentrated and the residue was purified on silica gel eluted with 
first DCM:MeOH (8:2) followed by DCM:MeOH (8:2) containing 0.5% NH3 (25% aq.) 
and then pure MeOH to give 0.30 g (21 %) of the title compound. 

NMR (CDCI3) 5 7.09-7.30 (m, 4H), 6.58 (br d, IH), 3.86 (m, IH), 3.60 (s, 2H), 2.98 
(m, 2H), 2.55-2.76 (m, 2H), 1.81 (m, 2H), 1.64 (br s, IH) 1.14-1.34 (m, 2H). 

30 MS (ESI) 286.2 (M + H*). 
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iu) 2-[(3-chlorophenyl)tWo]-Ar-[l.({l.[4-(trffluoromethyl)phenyU 
yl}methyl)piperidin-4-yl]acetaimde 

2-[(3-CMorophenyl)tMo]-iV-piperidin-4-ylacetaimd^ (0.30 g, 1.1 mmol) and l-[4- 
(trifluorome1iiyl)phenyl]-liy-pyrrole--3-carbaldehyde (0,25 g, 1.1 irnnol) was dissolved in 

5 dichloroethane (7 mL). Sodium triacetoxyborohydiide (0,31 g, 1,5 namol) was added and 
the mixture was stirred at rt. for 3 h and 45 min. Sat aq. NaHCOs (11 mL) was added and 
the aqueous phase was extracted with DCM. The organic layer was separated and dried 
over Mg2S04 and concentrated. The residue was purified on silica gel eluting with 
DCMrMeOH (95:5) to give 0.25 g (47%) of the title compound. 

10 NMR (CDCI3) 6 7.61-7.72 (m, 2H), 7.41-7.51 (m, 2H), 7.10-7.30 (m, 4H), 6.99-7.10 

(m, 2H), 6.58-6,61 (br d, IH), 6.31 (m, IH), 3.72-3.89 (m, IH), 3.61 (s, 2H), 3.45 (s, 2H), 
2.75-2.91 (mj 2H), 2.09-2.27 (m, 2H), 1.76-1.92 (m, 2H), 1.36-1.59 (m, 2H). . > ^ 
^^C NMR (CDCI3) 5 143.1, 136.7, 135.2, 130.4, 128.0, 127.4 (q, /= 33 Hz), 127.0 (q, J = 
3 Hz), 127.0, 126.2, 124.1 (q, J= 271 Hz), 122.7, 119.7, 119.2, 118.6, 113.1, 55.2, 51.8, 

15 46.7, 37.3, 31.7. 

MS (ESI) 508.2 (M + it). 

Example 17 

2-(3-cMorophenoxy)-N-(l-{[l-(4-cyanophenyl)-lH-pyixol-3-yI]m€t^^ 
20 yl)acetamide 

2-(3-chlorophenoxy)-iV-piperidin-4-ylacetamide (leq, 0.279 mmol) and 4-(3-formyl-lfl- 
pyrrol-l-yI)benzonitrile (1.2 eq) were dissolved in DCM (5 ml) and left to stir for 5-10 
minutes. MP-BH(OAc)3 (2.5 meq) was added and the reaction stirred for a further 3h at 
ambient temperature. The reaction was filtered, washed through with DCM (2 ml) and the 
25 filtrate concentrated in vacuo. Flash silica chromatography on a 9g or 40g Biotage 
cartridge eluting with EtOAc/MeOH/TEA (100/2/0.2) yielded the product as a white foam 
(81mg, 65%). 

^HNMR (CDCI3) 5 7.67 (d, 2H), 7.43 (d, 2H), 7.22 (t, IH), 6.77-7.08 (m, 5H), 6.32-6.38 
(m, 2H), 4.43 (s, 2H), 3.89 (m, IH), 3.42 (s, 2H), 2.86 (d, 2H), 2.13 (t, 2H), 1.92(m, 2H), 
30 1.50 (m, 2H). 

^^CNMR (CDCI3): 5 167.0, 158.0, 143.7, 135.4, 134.0, 130.8, 124.5, 122.6, 119.7, 119.0, 
118.7, 118.1, 115.8, 113.8, 113.0, 108.5, 67.7, 55.4, 52.2, 46,5, 32.3. 
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MS (EST): 449.3 (M+lT) 

This method used in the preparation of the compound of Example 17, with minor 
variations, was used on a 0.1-1 mmol scale, for the synthesis of the compounds of 
Examples 18-26. 

Example 18 

2-(pyridin-3-yloxy>N-[l-({l-[4-(trifluoromethyl)phenyI]-lH-pyrrol-3- 
yl}inethyl)piperidin-4-yl]acetaniide. 

*HNMR (CDCI3) S 8.32 (d, IH), 8.26 (dd, IH), 7.62 (d, 2H), 7.42 (d, 2H), 7.16-7.26 (m, 
2H), 7.02 (m, 2H) 6.43 (d, IH), 6.29 (m, IH), 4.47 (s, 2H), 3.85-3.92 (m, IH), 3.42 (s, 2H), 
. ?2.8f7(d,2H), 2.12 (t,2H), 1.93 (d,2H), 1.47-1.57 (m,2H). . i > 

MS (ESI)::459.2 (M+H^ 

Example 19 

2-[3-(trifluoromethoxy)phenoxy]-N-[l-({l-[4-(trifluoromethyl)pheiiyl]-lH-pyrrol-3- 
yl}methyI)piperidin-4-yl]acetamide 

'HNMR (CDCI3) 5 7,63 (d, 2H), 7.43 (d, 2H) 7.30 (t, IH), 7.04 (m, 2H), 6.78-6.89 (m, 
3H), 6.38 (d, IH), 6.30 (m, IH), 4.45 (s, 2H> 3.85-3.94 (m, IH), 3.43 (s, 2H), 2.87 (d, 2H). 
2.14 (t, 2H) 1.93 (d, 2H), 1.48-1.57 (m, 2H). 

"CNMR (CDCI3): 5 166.8, 158.3, 150.4, 143.2, 130.8, 126 (q, 257), 12.4 (q, J=33.8), 
127.1 (q. J=3.4), 124.4 (q, J=270), 123.8, 119.6, 119.3, 118.3, 114.6, 113^1, 113.0, 108.4, 
67.8, 55.4, 52.2, 46.5, 32.3 
MS (ESI): 542.4 (M+H^ 

Example 20 

2-[3-(trifluoromethoxy)phenoxy]-N-[l-({l-[5-(trifluoromethyl)pyridin-2-yl]-lH- 
pjTroI-3-yI}methyl)piperidin-4-yI]acetamide 

^HNMR (CDCI3) 5 8.62 (s, IH), 7.90 (dd, IH), 7.47 (t, IH), 7.42 (s, IH), 7.32-7.29 (m, 
2H) 6.77-6.88 (m, 3H), 6.37 (d, IH) 6.32 (m, IH) 4.44 (s, 2H). 3.85-3.92 (m, IH), 3.42 (s, 
2H), 2.85 (d, 2H), 2.14 (t, 2H), 1.92 (d, 2H), 1.47-1.56 (m, 2H). 
MS (ESI): 543.4 (M+H*) 
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Example 21 

2-(3-cyanophenoxy)-N-[l-({l-[4-(trifluoromethyl)phenyI]-lH-pyrrol-3- 
yl}methyl)piperidin-4-yl]acetainide 

^HNMR (CDCI3) 5 7.65 (d. 2H), 7.45 (m, 3H), 7.35 (d, IH), 7.22 (m, 2H), 7.05 (d, 2H). 
6.35 (m. 2H), 4.44 (s, 2H). 3.86-3.98 (m, IH), 3.64 (s, 2H), 2.90 (d, 2H), 2.18 (t, 2H), 1.95 
(m, 2H), 1.55 (m, 2H). 

^^CaMMR (CDQa): 5 166.4, 157.4, 143.2, 131.0, 127.4 (q, J=32.7), 127.1 (q, J=3.6), 
126.1,124.3 (q, J=271), 123.6, 119.7, 119.6, 119.2, 118.5, 118.4, 113.9, 113.1, 67.7, 55.4, 
52.2, 46.6, 32.3. 
MS (ESI): 483.2 (M+lT) 

Example 22 

2-(3-fluorophenoxy)-N-[l-({l-[4-(trifluoromethyI)phenyI]-lH-pyrroI-3- 
yl}methyl)piperidm-4-yI]acetamide 

'HNMR (CDCI3) 5 7.65 (d, 2H), 7.45 (d, 2H),7.25 (dd, IH), 7.05 (d, 2H), 6.6-6.8 (m, 
3H),6.4 (br.d, IH), 6.30 (s, IH), 4.44 (s, 2H), 3.84-3.93 (m, IH). 3.64 (s, 2H), 2.90 (d, 2H), 
2.15 (t, 2H), 1.95 (m, 2H),1.55 (m, 2H). 

"CNMR (CDCI3): 6 167.1, 163.8 (d, J=246), 158.6 (d, J=11.3), 143.2, 130.8 (d, j=10.1), 
127.4 (q, J=33.8), 127.1 (q, J=3.4), 124.4 (q. J=270), 123.7, 119.7, 119J2, 118.4, 113.1, 
110.4, 109.3 (d, J=22.7), 103.1 (d, J=22.7), 67.7, 55.4, 52.1, 46.5, 32.3. 
MS (ESI): 476.2 (M+H*) 

Example 23 

2-(3-cyanophenoxy).N-[l-({5-[l-methyl-5-(trifluoromethyl)-lH-pyrazol-3-yl]-2- 
thienyI}methyl)piperidm-4-yI]acetamide 

'HNMR (CDCI3) 6 7.42 (t, IH), 7.32 (d, IH). 7.15 (m, 2H), 7.05 (d. IH), 6.9 (d, IH), 6.6 
(s, IH). 6.38 (br.d, IH), 4.48 (s, 2H), 4.0 (s, 3H), 3.90-3.98 (m, IH), 3;70 (s, 2H), 2.90 (d, 
2H), 2.25 (t, 2H). 1.95 (xn, 2H).1.55 (m. 2H). 
MS (ESI): 504.2 (M+H^ 
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2-(2-chlorophenoxy)-N-[l-({l-[4-(trifluoromethyl)phenyI]-lH-pyrroI-3- 
yl}methyl)piperidin-4-yI]acetamide 

^HNMR (CDCI3) 6 7.65 (d, 2H), 7.45 (d, 2H), 7.40 (d, IH), 7.25 (t, IH), 7.05 (d, 2H), 6.95 
(t, IH), 6.8-:6.9 (m, 2H), 6.35 (s, IH), 4.48 (s, 2H), 3.84-3.93 (m, IH), 3.62 (s, 2H), 2.78 (d, 
5 2H), 2.25 (t, 2H), 1.95 (m, 2H),1.60 (m, 2H). 

"CNMR (CDCI3): 6 166.9, 153.0, 143.2, 130.6, 128.3, 127.4 (q, J=33.8), 127.1 (q, J=3.6), 
124.3 (q, J=271),123.7, 123.1, 123.0, 119.7, 119.2, 118.4, 114.1, 113.2, 68.2, 55.5, 52.0, 
46.1, 32.3 

MS (ESI): 492.3 (M+H*) 

10 

Example 25 

2-(3-chlorophenoxy)-N-[l-({5-[4-(trifluoromethoxy)phenyl]-2-fuiyl}methyl)pi^^^ 
4-yl]acetamide 

^HNMR (CDCI3) S 7.65 (d, 2H), 7.21 (m, 3H), 7.00 (m, IH), 6.92 (t. IH), 6.78 (dd, IH), 
15 6.57 (d, IH), 6.35 (d, IH), 6.27 (d, IH), 4.43 (s, 2H), 3.84-3.92 (m, IH), 3.59 (s, 2H), 2.86 
(d, 2H), 2.24 (t, 2H), 1.94 (d, 2H), 1.49-1.58 (m, 2H). 

"CNMR (CDCI3): 5 167.0, 158.0, 152.4, 152.3, 148.3, 135.5, 130.8, 129.9, 125.2, 122.6, 
121.4, 120.6 (q, J=258), 115.7, 113.0, 111.2, 106.5, 67.7. 55.1, 51.9, 46.2, 32.2 
MS (ESI): 509.2 (M+H*) 

20 

Example 26 

2-(3-cWorophenoxy)-N-(l-{[l-(5-cWoropyruradm-2-yl)-lH-pyrroI-3- 
yl]methyl}piperidin-4-yl)acetamide 

^HNMR (CDCI3) 6 8.5 (s, IH), 7.63 (m, IH), 7.55 (m, 1H),7.2 (dd, IH), 6.95 (d, IH). 6.90 
25 (t, IH), 6.77 (dd, IH). 6.36 (br.d, IH), 6.27 (m, IH), 4.42 (s, 2H), 3.84-3.93 (m, IH), 3.4 
(s, 2H), 2.85 (d, 2H), 2.15 (t, 2H), 1.95 (m, 2H). 1.50 (m, 2H). 
MS (ESD: 460.1 (M+H*) 

Example 27 

30 2-(3-cyanophenoxy)-N-[l-({l-[4-(trifluorome<li03r5?)phenyI]-lH-pyrroI-3- 
yI}methyl)piperidin-4-yI]acetaiiude 
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2-(3-cyanophenoxy)-iV-piperidin-4-ylacetainide (leq, 1.93 mmol) and l-[4- 
(trifluoromethoxy)phenyl]-lfl-pyiTole-3-carbaldehyde (1.2eq) were dissolved in DCM 
(3ml) and stirred for 10 minutes. NaBH(OAc)3 (2.5 eq) was then added and the reaction 
stirred for 16h. To the reaction mixture was added 10% NaaCOa (aq) (3ml) shaken and 
filtered over a phase separator onto a Ig SCX-2 colimin. The phase separation was washed 
through with DCM (1ml) and the SCX-2 with DCM (5ml). The product was released from 
the cation exchanger with 2M NH3 in MeOH (2.5ml) the filtrate collected and evaporated 
in vacuo. Flash chromatography on the Biotage 9g silica cartridge using isoctatic 
EtOAc:MeOH:TEA (100:5:0.1) gave product in unsatisfactory purity. The compound was 
fulher purified by automated HPLC purification to yield the compound as its mono acetate 
salt (23 mg, 21%). 

^imm (CDpis) 5 7.70 (d, IH), 7.42 (m, 2H), 7.33 (m, IH), 7.28 (dd, IH), 7.13-7.20Xmv 
2H), 7.05 (d, IH), 6.32 (m, 2H), 4.48 (s, 2H), 3.84-3.93 (m, IH), 3.62 (s, 2H), 2.89 (d, 2H), 
2.25 (t, 2H), 1.95 (m, 2H), 1.50-1.60 (m, 2H). 
MS (ESI): 499.3 (M+Et) 

This method was also utilised for the synthesis of the compound of Example 28: 
Example 28 

2- (3-cyanopheno3rp)-N-(H[5-(2,4-dichlorophenyI)-2-fu]7l]methyI}piperi 
yl)acetaimde 

^HNMR (CDCI3) 6 7.78 (d, IH), 7.40-45 (m, 2H), 7.26-7.34 (m, 2H), 7.13-7.20 (m, 2H), 
7.05 (d, IH), 6.28-6.36 (m, 2H), 4.44 (s, 2H), 3.84-3.93 (m, IH), 3.62 (s, 2H), 2.85 (d, 2H), 
2.25 (t, 2H), 1.95 (m, 2H), 1.50-1.60 (m, 2H). 
MS (BSD: 484.0 (M+H*) 

Example 29 

3- (3-chIorophenyI)-N-[l-({l-[4-(trifluoromethyI)phenyl]-lH-pyrroI-3- 
yl}methyI)piperidm-4-yl]propaiiamide 



i) fe/*-butyl-[l-({l-[4-(trffluoromethyl)phenyl]-lff-pyrroI-3-yl}methyl)- 
piperidin-4-yI]-carbamate 
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l-[4-(trifluoromethyl)phenyl]-lH-pyrrole-3-carbaldehyde (4.054 g, 16.95 mmol) and tert- 
butyl piperidin-4-ylcarbamate, (3.564 g, 17.80 mmol) was suspended in DCM (35 mL). 
Sodium triacetoxyborohydride (7.184 g, 33.90 mmol) was added and stiired overnight at it. 
The reaction mixture was quenched with sat. NH4CI aq. solution (30 mL), extracted with 
5 DCM (3 X 40 mL), washed with brine (30 mL), dried with Na2S04 and purified with 
Biotage Horizon Honeer® HPFS using a siKca cartridge and eluted with 
EtOAc:MeoH:TEA (gradient from 100:0:0 to 100:5:0.1) to give 6.12 g (85%) of the title 
compound as a white solid. 

^HNIVIR (MeOD-d,) 5 7.77 (d, 2H). 7.71 (d. ZEJ), 7.51 (s, IH). 7.40 (t, IH) 6.48 (m, IH), 
10 4.08 (s, 2H), 3.55-3.58 (m. IH), 3.38 (d, 2H), 2.84 (t, 2H), 2.08 (m, 2H), 1.72 (m, 2H), 
1.43 (s, 9H). 

MS (ESI) 424.3 (M + IH*). , ^ 

ii) l-({l-[4-(trifluoromethyl)phenyi]-l^.pyrrol-3-yI}methyl)piperidin-4-amine 
15 dihydrochloride 

fert^-butyl41<{144-(trifluoromethyl)phenyl]-ljy-pyirol-3-yl}methyl)piperidin-4-yl] 
carbamate (6.119 g, 14.45 mmol) was dissolved in HCl 4 M in 1.4-dioxane (35 mL) and 
stirred at rt. for 1.5 hours. Diethyl ether (10 mL) was added to the suspension which was 
20 stirred for 1.5 hours. The precipitate was filtered off and was washed with diethyl ether 
(200 mL) and was then dried at reduced pressure over night to give 4.98 g (87%) of the 
title compound as a cream-coloured white solid. 

'HNMR (MeOD-d,) 5 7.77 (m, 4H), 7.63 (s. IH), 7.40 (t, IH), 6.56 (s, IH), 4.28 (s, 2H), 
3.65-3.69 (m. 2H), 3.49 (m, IH), 3.16 (t. 2H), 2.30 (m, 2H), 1.99-2.10 (m, 2H). 
25 MS (ESI) 325.2 (M + IH*). 

iii) 3-(3-chIorophenyI)-7V-[l-({l-[4-(trifluoromethyl)phenyl3-l^-pyrrol-3- 
yI}methyl)piperidin-4-yI]propanamide 

l-({l-[4-(trifIuoromethyl)phenyl]-li?-pyn:ol-3-yl}methyl)piperidin-4-amine 
dihydrochloride (0.050 g, 0.126 mmol) and 3-(3-chlorophenyl)propionic acid (0.028 g, 
0.152 nmiol) was dissolved in DMF (7 mL). DIPEA (0.077 mL, 0.445 mmol) was added 
followed by HATU (0.058 g. 0.153 mmol). The mixture was stirred for 3 hours at room 
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temperature. EtOAc (10 mL) was added and the reaction mixture was washed with 1% 
NazCOa aq. solution (3 x 10 mL), dried (MgS04), concentrated and purified with Biotage 
Horizon Pioneer® HPFS using a silica cartridge and eluted with EtOAc:MeOH:TEA 
(100:5:0,1) to give the title compound (51 mg, 83%). 

^HNMR (MeOD-d^) 6 7.70 (d, 2H), 7.62 (d, 2H), 7.19-7.26 (m, 4H), 7.09-7.16 (m, 2H), 
6.33 (bs, IH), 3.57-3.65 (m, IH), 3.45 (s, 211), 2.85-2.91 (m, 4H), 2.43 (t, 2H), 2.12 (t, 
2H), 1.76 (d, 2H), 1.38-1.47 (m, 2H). 
MS (EST) 490.2 (M + llT). 

Example 30 

(2E)-3-(3-chIorophenyI)-N-[l-({l-[4-(trifluoromethyI)phenyl]-lH-pyrrol-3- 
yI}miethyI)piperidm-4-yl]acrylaimde >; i 4^;, 

l-({l-[4-(trifluoromethyl)phenyl]-l£r-pyiToI-3-yl}methyl)pipeiidin-4-amine 
dihydrochloride (0.050 g, 0.126 mmol) and (2£)-3-(3-chlorophenyl)acrylic acid (0.028 g, 
0.153) was dissolved in DMF (7 mL). DIPEA (0.077 mL, 0.445 mmol) was added 
followed by HATU (0.057 g, 0.153 mmol). The mixture was stirred for 3 hours at room 
temperature. EtOAc (10 mL) w^ added and the mixture was washed with 1% NaaCOs aq. 
solution (3 X 10 mL), dried (MgSO*), concentrated and purified with Biotage Horizon 
Pioneer® HPFS using a siUca cartridge and eluted with EtOAc:MeOH:TEA (100:5:0,1) to 
give tiie title compound (55 mg, 89%) as a solid. 

'HNMR (MeOD-d4) 5 7.70 (d, 2H), 7.62 (d, 2H), 7.53 (s, IH), 7.41-7.47 (m, 2H), 7.32- 
7.33 (m, 2H), 7.25 (m, 2H), 6.59 (d, IH), 6.34 (t, IH), 3.74-3.82 (m, IH), 3.49 (s, 2H), 
2.99 (d, 2H). 2.19 (t, 2H), 1.91 (m, 2H), 1.54-1.64 (m, 2H). 
MS (ESI) 488.1 (M + H^). 

Example 31 

2-(3,5-difluorophenoxy)-N-[l-({l-[4-(trffluoromethyl)phenylMH-pyrrol-3- 
yl}methyl)piperidm-4-yl]acetamide 



i) 2-chloro-iV-[l-({l-[4-(trifluoromefliyI)phenyri-lH-pyrrol-3-yl}methyl)- 
pipeiidm-4-yl]acetamide 
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l-({l_[4-(trifluoromethyl)phenyl]-l/f-pyrrol-3-yl}methyl)piperidin-4-ainine 
dihydrochloride (2.00 g, 5.05 mmol) and anhydrous potassium carbonate (3.07 g, 22.2 
mmol) was suspended in DCM: Water (1:1, 30 mL). Chloroacetic acid (0.788 g, 8.34 
mmcl) and EDAC (1.60 g, 8.34 mmol) were dissolved in DCM (15 mL), stirred for 5 
min.and then added to the DCM:water suspension, and stirred vigorous for 2.5 hours. A 
mixture of chloroacetic acid (0.100 g, 1.0 mmol) and EDAC (0.213 g, 1.1 mmol) was 
dissolved in DCM and was added to the reaction naixture. The mixture was stined vigorous 
for 4 hours. The water phase was removed with a phase separator and another mixture of 
chloroacetic acid (0.210 g, 2.2 mmol) and EDAC (0.426 g, 2.2 mmol), dissolved in DCM, 
was added to the organic phase. The mixture was stirred for another 2 hours, concentrated 
and purified with Biotage Horizon Pioneor® HPFS using a silica cartridge and eluted with 
EtOAc:MeOH:TEA (100:2:0,2) to giye the title compound, (1.53 g, 76%) as a white solid. 
^HNMR (MeOD-d,) 6 7.72 (d, 2H), 7.65 (d, 2H), 7.27 (m, 2H), 6.35 (m, IH), 3.98 (s, 2H), 
3.65-3.72 (m, IH), 3.49 (s, 2H), 3.0 (d, 2H), 2.17 (t, 2H), 1.87 (d. 2H), 1.52-1.62 (m, 2H). 
MS (ESI) 400.1 (M + IHt). 

ii) 2-(3^-difluorophenoxy)-N-[l-({l-[4-(trifIuoromethyl)phenyl]-lH-pyrrol-3- 
yI}methyl)piperldin-4-yl]acetamide 

2-chIoro-iV-[l-({l-[4-(trifluoromethyl)phenyl]-ljy-pyrK)l-3-yl}me1hyl)piperidin-4- 
yl]acetamide (0.350 g, 0.875 mmol) was dissolved in dry THF (5 mL). 3,5-difluorophenol 
(0.228 g, 1.751 mmol) and potassium tert-butoxide (0.196 g, 1.751 mmol) was dissolved in 
dry TEIF (5 mL) and stirred for 5 min. before adding it to the solution of 2-chloro-iV-[l- 
({l-[4-(trifiuoromethyl)phenyl]-m-pyrrol-3-yl}methyl)pipeiidin-4-yl]acetamide in THF. 
The reaction mixture was stirred at rt. over ni^t and was then concentrated and dissolved 
in DCM (20 mL), washed with water (10 mL), concentrated agian and purified with 
Biotage Horizon Pioneer® HPFS using a silica cartridge with gradient elution with 
EtOAc:MeoH:TEA (gradient from 100:0:0 to 100:2:0.2) to give the title compound in (218 
mg, 51%) as a white solid. 

^HNMR (MeOD-d^) 5 7.67-7.69 (d, 2H), 7.59-7.61 (d, 2H), 7.22-7.24 (m, 2H), 6.57-6.61 
(m, 2H), 6.49-6.55 (m, IH), 6.32 (s, 1H)..4.47 (s, 2H), 3.72-3.79 (m, IH), 3.43 (s, 2H), 
2.94 (d, 2H), 2.10 (t, 2H), 1.83 (m, 2H), 1.55-1.64 (m, 2H). 
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^^CNMR (MeOD-d^) 5 168.2, 164.0 (dd, J=16, 246), 160.1 (t, J=16), 143.3, 124.4 (q, 
J=270), 126,8 (q, J=3.9), 126.7 (q, 1=32), 122.1, 119.2, 119,1 118.9, 113.0, 98.6 (dd, 
J=31.9), 96.7 (t, J=27), 67.4, 54,8, 51.8, 46.8, 30.9. 
MS (ESI) 494.1 (M + IBT). 

5 

Example 32 

2-(256-diisopropylphenoxy>N-[l-({l-[4-(trifluoromethyl)phen^^ 
yl}methyI)piperidiii-4-yl]acetainide 

2-chloro-iV-[l-({l-[4-(Mfluoromethyl)phenyl]-l^Z-pyiTol-3-yl^ 

10 yl]acetainide (0.070 g, 0.175 mmol) was dissolved in dry THF (5 mL). 2,6- 
diisopropylphenol (0.062 g, 0.350 mmol) and potassium tert-butoxide (0.039 g, 0.350 
mmol) was dissolved in dry THF (5 mL) and stirred for 5 min. before adding it to reaction 
mixture. The reaction mixture was stirred at 50^C for 30 min then at rt. over night and was 
then concentrated and puiijEied with a Biotage Horizon Pioneer® HPFS using a siUca 

15 cartridge with EtOAc:MeOH:TEA (gradient from 100:0:0 to 100:2:0.2) to give the title 
compound (59 mg, 63%), as a white solid. 

.^HNMR (MeOD-d^) 5 7.70 (d, 2H), 7.63 (d, 2H), 7.26 (d, 2H), 7.10 (s, 3H) 6.35 (m, IH), 
4.23 (s, 2H), 3.83-3.89 (m, IH), 3.48 (s, 2H), 3.20-3.27 (m, 2H), 2.98 (d, 2H), 2.19 (t, 2H), 
1.91 (d, 2H) 1.62-1.72 (m, 2H), 1.20 (d, 12H). 
20 ^^CNMR (MeOD-d"^) 5 169.2, 152.5, 143.4, 141.5, 126.9 (q, J=3.7), 126.8 (q, J=32), 125.4, 
124.5 (q, J=270), 124.2, 122.1, 119.3, 119.1, 118.8, 113.0, 72.9, 54.7, 51.9, 46.5, 31.0, 
26.6, 23.3.MS (ESI) 542.7 (M + IH^). 

Using the method described in Example 32, the compound of Example 33 was similarly 
25 prepared from 2-chloro-iV-[l-({ l-[4-(trifluoromethyl)phenyl]-ljBr-pyrrol-3-yl}methyl)- 
piperidin-4-yl]acetamide and 24sopropylphenol: 

Example 33 

2-(3-isopropyIpheno3gr)-N-[l-({l-[4-(trifluoromethyl)phen^ 
30 yI}methyI)piperidm-4-yl]acetainide 
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'HNMR (MeOD-d^) 5 7.70 (d, 2H), 7.62 (d, 2H), 7.24 (m, 2H), 7.17 (t, IH) 6.84 (m, 2H), 
6.73-6.76 (m, IH), 6.32 (m, IH), 4.45 (s, 2H), 3.74-3.81 (m, IH), 3.45 (s, 2B), 2.93 (d, 
2H), 2.80-2.96 (m, IH), 2.13 (t, 2H), 1.83 (d, 2H), 1.55-1.65 (m, 2H), 1.20 (d, 6H). 
MS (ESI) 500.6 (M + llT). 

Example 34 

2-(2-cyanopheno3iy)-N-[l-({l-[4-(trffluoromethyI)phenyl]-lH-pyrrol-3- 
yl}methyI)piperidin-4-yl]acetamide 

2-cMoro-iV-[l-({l-[4-(trifluorome1hyl)phenyl]-lfl^pyiTol-3-yl}methyl)piperidta^ 
yl]acetamide (0.050 g, 0.125 mmol), 2-hydroxybenzonitiile (0.022 g, 0.188 mmol), 
anhydrous potassium carbonate (0.035 g, 0.250 nrniol) and potassium iodide (0.010 g, 
0.063 mmol) were dissolved in 2-butanone (5 mL) and the:mixture was cefluxed (70°C) 
overnight. The reactions mixture was allowed to cool to rt., and was then concentrated and 
dissolved in DCM (15 mL) and was washed with 1% NaaCOa aq. solution. The organic 
phase was dried concentrated and the purified with Biotage Horizon Pioneer® HPFS using 
a silica cartridge and eluted with EtOAc:MeOH:TEA (100:5:0,1) to give the title 
compound ( 37 mg, 62%) as a solid, 

^HNMR (MeOD-d/) 5 7.70 (d, 2H), 7.58-7.65 (m, 4H), 7.25 (m, 2H) 7.07-7.13 (m, 2H), 
6.34 (m, IH), 4.65 (s, 2H), 3.75-3.83 (m, IH), 3.47 (s, 2H) 2.92 (d, 2H), 2.20 (t, 2H), 1.90 
(m, 2H), 1.59-1.62 (m, 2H). 
MS (EST) 483.4 (M + IH^. 

Using the method described in Example 34, the compound of Example 35 was similarly 
prepared from 2-chloro-iS^-[l-({ l-[4-(trifluoromethyl)phenyl]-m-pyirol-3-yl}methyl)- 
piperidin-4-yl]acetamide and isoquinolin-5-ol: 

Example 35 

2-(isoquinoIin-5-yloxy)-iV41-({l-[4-(trifluoromethyl)phenyI]-lH-pyiTol-3- 
yl}methyl)piperidm-4-yl]acetaimde 

^HNMR (MeOD-d4) 5 9.2 (bs, IH), 8.45 (bs. IH), 8.23 (d, IH), 7.66-7.76 (m, 5H), 7.59 (t, 
IH), 7.33 (m, 2H), 7.16 (d, IH), 6.40 (m, IH), 4.76 (s, 2H), 3.91 (m, IH), 3.73 (s, 2H), 
3.16 (d, 2H), 2.51 (t, 2H), 1.99 (m, 2H), 1.67-1.78 (m, 2H). 
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MS (ESI) 509.2 (M + lit) 
Example 36 AR-H0871 11 

2-(3,4-Difluorophenoxy)-JV-[l-({l-[4-(trifluoromethyl)phenyl]-lff-pyrrol-3- 
5 yl}methyl)piperidm-4-y]]acetamide 

3,4-Difluorophenol (0.059 g, 0.45 mmol) and potassium tert-butoxide (0.051 g, 0.45 
mmol) were dissolved in dry THF (2 tqL). After stirring for 5 minutes, this solution was 
added to a solution of 2-chloro-J\r-[l-({l-[4-(trifluoromethyl)phienyl]-lH-pyrrol-3- 
yl}methyl)piperidin-4-yl]acetamide (0.090 g, 0.23 mmol, from Example 31) in dry THF (2 

10 mL). The reaction mixture was stirred at 50''C for 6 hours and was then concentrated. 
Purification with a Biotage Horizon Pioneer® HPFS using a silica cartridge eluted with 
EtOAc:MeOH:TEA (100:5:0.1) gave the title compound (0.077 g , 70%) as a solid. 
*H NMR (CDCI3) 5 7.64 (m, 2H), 7.44 (m, 2H), 7.01-7.11 (m, 3H), 6.74 (m, IH), 6.60 (m, 
IH), 6.35 (d, J = 8.0 Hz, IH), 6.30 (s, IH), 4.39 (s, 2H), 3.88 (m, IH), 3.43 (s, 213), 2.S8 

15 (m, 2H), 2.14 (m, 2H), 1.93 (M, 2H), 1.52 (m, 2H). 

^^C NMR (CDCI3) 5 166.9, 153.6 (m), 150.8 (dd, J=15.2Hz, /=250Hz), 146 (dd, 
7=I2.4Hz, 7=242.5Hz), 143.2, 127.4 (q, /=32.9Hz), 127.1 (q, 7=3.9Hz), 124.2 (q, 
J=273H2;), 123.7, 119.7, 119.2, 118.4, 117.8 (d, J=20.2Hz), 113, 110.1 (m), 105.1 (d, 
/=20.6Hz), 68.3, 55.4, 52.2, 46.6, 32.3. 

20 MS (ESI) 494.3(M + IH^, MS (ESI) 492.0(M - IH*). 

Example 37 

2-[(5-ChIoropyridin-2-yI)oxy]-iV-[l-({l-[4-(trifluoromethyl)phenyl]-Lff-pyrrol-3- 
yl}methyI)piperidin-4-yl]acetamide 

25 2-chloro-5-hydroxypyridine (0.162 g, 1.25 mmol) and potassium tert-butoxide (0.140 g, 
1.25 mmol) were dissolved in dry THF (10 mL). After stirring for 5 minutes, this solution 
was added to a solution of 2-chloro-iyr-[l-({l-[4-(trifluoromethyI)phenyl]-l£r-pynol-3- 
yl}methyl)piperidin-4-yl]acetamide (0.250 g, 0.63 mmol, from Example 31) dissolved in 
dry THF (10 mL). Hie reaction mixture was stirred at rt over night The solution was 

30 concentrated and dissolved in CH2CI2 (15 mL), washed with saturated NaaCOs aqueous 
solution (10 mL), ccmcentrated and purified with a Biotage Horizon Pioneer® BFFS using 
a siUca cartridge eluted with EtOAc:MeOH:TEA (gradient from 100:2:0.2 to 100:5:0.5), 
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foUowed by purification by BDPLC, to give the title compound (0.136 g , 44%) as a white 
solid. 

^HNMR (CDCI3) 8 8.12 (d, J= 7.5 Hz, IH), 7.84 (d, J= 3.0 Hz, IH), 7.76 (s, 4H), 7.46 
(dd, J= 9.8 Hz, IH), 7.43 (t, /= 2.4 Hz, IH), 7.37 (bs, IH), 6.37 (d, / = 9.6 Hz, IH), 6.25 
(bs, IH), 4.46 (s, 2H), 3.44-3.55 (m, IH), 3.28 (bs, 2H), 2.81 (bs, 2H), 1.97 (m, 2H), 1.70 
(bs, 2H), 1.39 (dt, / = 10.8 Hz, 2H). 
MS (ESI) 493.2 (M + IH"), MS (ESI) 491.4 (M - IH^. 

Example 38 

2-(3-CWorophenoxy)-iV41K{l-[6-(trffluoromethyl)pyridm-3-yl]-lH-pyrrol-3- 
yl}methyl)pip«ridiii-4-yl]acetanude 

2-(3-chlorophenoxy)-iV^-piperidin-4-ylacetamide (0.120 g, 0;45.nimol,=from Example A) 
and l-[6-(tiifluoromethyl)pyridin-3-yl]-lH-pyrrole-3-carbaldehyde (0.129 g, 0.54 mmol, 
ftom Example P) were dissolved in DCM (7.5 mL) in a 16 mL vial and stirred for 10 
minutes. MP-BH(OAc)3 (0.531 g, 1.12 mmol) was then added and the vial was loosely 
sealed with a cap and the reaction left stirring for 2 hours. The reaction mixture was 
filtered and the filtrate was washed with MeOH (2 mL), concentrated and purified with a 
Biotage Horizon Pioneer® HPFS using a siUca cartridge eluted with BtOAcMeOHzTEA 
(gradient from 100:2:0,2) to give the rifle compound (0.167 g, 76%) as a white soUd after 
evaporation from MeCN. 

^HNMR (CDCI3) 5 8.78 (s, IB), 7.78 (d, / = 9.1 Hz, IH), 7.71 (d, / = 9.1 Hz, IH), 7.21 
(m. lED, 7.08 (s, IH), 7.04 (s, IH), 6.98 (bs, IH), 6.91 (bs, IH), 6.78 (d, /= 9.1 Hz, IH), 
6.36 (bs, 2H), 4.43 (bs, 2H), 3.88 (bs, IH), 3.43 (s, 2H), 2.86 (m, 2H), 2.14 (m, 2H), 1.93 
(m, 2H), 1.51 (m, 2H). 

^^C NMR (CDas) 5 166.9, 157.9, 141.2, 138.8, 135.4. 130.8, 127.2, 124.9, 122.6, 121.6, 
119.1, 118.1, 115.7, 114.2, 113.0, 67.8, 55.3, 52.2, 46.6, 32.2. 
MS OESI+) 493.1 (M + H^, MS (ESI-) 491.1 (M - H^. 

Example 39 

2-(Biphenyl-3-yIoxy)-iV-[l-({l-[4-(trlfluoromethyl)phenyI]-lff-pyrrol-3- 
yl}methyl)piperidin-4-yl]acetamide, acetate salt 
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3-phenylphenol (0,021 g, 0.125 mmol), and potassium tert-butoxide (0.014 g, 0.125 mmol) 
were dissolved in dry THF (2 mL). After stirring for 5 minutes, this solution was added to 
a solution of 2-cMoro-iV-[l-({l-[4-(trifluorornethyl)phenyl]"ljH-py^ 
yl}methyl)piperidin-4-yl]acetamide (0.025 g, 0.063 xnmol, from Example 31) dissolved in 
5 dry TBDP (2 mL). The reaction nmlxture was stirred at rt. over night. 

The reactions mixture was concentrated and dissolved in CH2CI2 (2 mL) and washed with 
NaaCOs (5g /lOO mL) aq. solution. Purification with HPLC gave the title compoxmd (0.009 
g, 23%). 

MS (ESI) 534 A (M + llT), MS (EST) 532.4(M - 111*0- 

10 

Example 40 

V r,; ; :2-(4-Chlorophenoxy)-2-methyI-Ar.[l.({l-[4-(trifluoromethyl)phenyl]-^^ 
yl}methyl)piperidm-4-yl]propanamide, acetate salt 

1- ({ l-[4-(trifluoromethyI)phenyl]-lH-pyrrol-3-yl}methyl)piperidin-4-amine 

15 dihydrochloride (0.025 g, 0.063 romol, from Example 29) and 2-(4-chlorophenoxy)-2- 
methylpropanoic acid (0.016 g, 0.076 mmol) were dissolved in DMF (2 mL) and N,N- 
Diisopropylethylamine (0.029 g, 0.23 mmol) was added to the stirred solution. HATU 
(0.029 g, 0.076 mmol) was added and the reaction mixture was stirred at rt over night. The 
reactions mixture was concentrated and purified with HPLC to give ttie title compound 

20 (0.020 g, 56%). 

MS (EST) 520.3 (M + IBT*"), MS (EST) 518.6 (M - IH^. 

Example 41 

2- (3-chlorophenoxy)-A^-[l-({l-[4-(trifluoromethyl)phenyl]-ljBf-pyrrol-3- 
25 yl}methyl)azetidm-3-yI]acetamide 

a) fert-butyl [l-({l-[4-(trifluoromethyl)phenyl]-lff-pyrrol-3-yl}methyl)azeti^ 
yljcarbamate 

tert-hutyl azetidin-3-ylcarbamate (200 mg, 1.16 mmol) and l-[4-(trifluoromethyl)phenyl]- 
30 lfl-pyTrole-3-carbaldehyde (1.2eq) were dissolved/suspended in DCM (lOmL) in a 16 mL 
vial and stirred for 10 minutes. MP-BH(OAc)3 (2.5eq) was then added and the vial loosely 
sealed with a cap and the reaction left for 3h.The reaction was filtered washing with DCM 
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(2mL) and the filtrate evaporated in vacuo to yield a brown oil. Flash chromatography on 
the Biotage 40g column using isocratic aOAc:MeOH:TEA (100:3:0.2) gave the product 
as a white solid (334mg, 73%). 
MS (ESI+): 396.1 (M+lT); MS (ESI-): 394.06 (M-ET) 

b) 2-cWoro-Ar-[l-({l-[4-(trmuoromethyl)phenyI>lH-pyrrol-3-yl}methyl)azetidin-3- 
yl]acetaimde 

To tejt-butyl [l-({ l-[4-(trifluoromethyl)phenyl]-lif-pynrol-3-yl}methyl)azetidin-3- 
yl]carbamate (334 mg, 0.85 mmol) was added 4M HCl in dioxane (10 mL) and stirred for 
1 hour. To the resultant solution/precipitate was added ether (50 mL) to cause further 
precipitation. Filtration and washing witiii ether (100 mL) yeilded a white soUd. After 
drying in vacuo the soUd was suspended in DCM .(5:mL) andishaken with 10%Na2CO3 
(5mL). The organic layer was s^arated over a phase separator washing through with DCM 
(5 mL). To the pooled DCM firactions was added a preformed solution of chloroacetic acid 
(1.2 eq) and EDC JICl (1.2 eq) in DCM (5 mL). The reaction was stirred for 2 hours, 
concentrated in vacuo and the oily residue purified by flash chromatography on a 40g 
Biota^ colunm using EtOAc/MeOH/TEA (100/2/0.2) to yield a white solid (193mg, 
62%). 

HPLC purity 98% 

c) 2-(3-chlorophenoxy)-iV-[l-({l-[4-(trifluoromethyl)phenyl]-IBr-pyrrol-3- 
yl}methyl)azetidin-3-yl]acetamide 

To 3-chlorophenol (2 eq) dissolved in dry THF (ImL) was added tert-butoxide (2 eq) and 
agitated for 5 nainutes. In turn this was added to a solution of 2-chloro-iV-[l-({ l-[4- 
(trifluoromethyl)phenyl]-lf/-pyrrol-3-yl}methyl)azetidin-3-yl]acetamide (140 mg, 0.38 
mmol), in THF (4mL) heated to 80C and stirred for 1 hour. The reaction mixture was 
evaporated m vacuo and dissolved in MeOH/DCM. 

Hash chromatography on the Biotage 9g column using isocratic EtOAc:MeOH:TEA 
(100:1:0.1) gave the product as a white solid after evaporation from ether (159mg, 91%). 
^HNMR (CDOs) 5 3.1 (t, 2H), 3.5 (s, 2H), 3.65 (t, 2H), 4.45 (s, 2H), 4.6 (tt. IH), 6.3 (s, 
IH), 6.8 (dd, IH), 6.95-7.05 (m, 5H), 7.2 (t, IH), 7.45 (d 2H), 7.65 (d, 2H). 
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^^CNMR (CX>Cl3): 8 167.4, 158.0, 143.2, 135.4, 130.8, 127.4 (q, 7=33), 127.1 (q, 
J=3.3),124.3 (q, 7=271), 122.9, 122.6, 119.8, 119.5. 117.6, 115.8, 113.0, 112.1, 67.6, 61.4, 
55.9,40.8 

MS (ESI+):464.05 (M+lT); MS (ESI-): 462.00 (M-H^ 
Example 42 

2-(diphenyImethoxy)-iV-[l-({l-[4-(trifluoromethyl)phenyl]-lH-pyrrol-3- 
yl}methyl)piperidin-4-yI]acetaimde 

2-cWoro-A/^-[l-({144<Mfluoromethyl)phenyl]-lH-pyrr6l-3-yl}me1hyl)piperidin-4^ 
yl]acetamide (0.075 g, 0.19 mmol) was dissolved in dry TEDF (2 mL). Diphenylmethanol 
(0.069 g, 0.38 nunol) and potassium tert-butoxide (0.042 g, 0.38 mmol) was dissolved in 
dry THF (2 jfnL) and stirred for 5 min. before adding it to the solution of 2-chloro^iV-[l-r 
({ l-[4-(tiifluoromethyl)phenyl]-lH-pyrrol-3-yl}methyl)piperidin-4-yl]acetamide in THF. 
Stirred at 50°C for 12 hours. Concentrated and purified with Biotage Horizon Roneer® 
HPFS using a silica cartridge with gradient elution witii n-Heptane / EtOAc:MeOH:TEA 
(100:5:0.1) to give the title compound in 0.059 g (58%). 

^H NMR (CD3OD) 5 7.70 (d, 2H, 7 = 8.7 Hz), 7.61 (d, 2H, 7 = 8.7 Hz), 7.33-7.38 (m, 4H), 
7.27-7.33 (m, 4H), 7.20-7.26 (m, 4H), 6.33 (s, IH), 5.47 (s, IH), 3.93 (s, 2H), 3.68-3.77 
(m, IH), 3.44 (s, 2H), 2.88 (m, 2H), 2.14 (t, 2H, 7 = 11.1 Hz), 1.82 (m, 2H), 1.54 (m, 2H). 
^^C NMR (CD3OD) 5 170.4, 143.4, 141.5, 128.4, 127.7, 127.4 (q, 7=28.5Hz), 126.9, 126.8 
(q, 7=3.3Hz), 124.4 (q, 7=270Hz), 122.1, 119.2, 119.1, 118.9, 113.0, 84.4, 68.2, 54.7, 51.6, 
46.3, 30.9. 

MS (ESI+) 548.5(M + lit), MS (ESI-) 546.2(M - lit). 
Example 43 

2- (3-cWo^ophenoxy)-^^-[(35,45)-3-fluoro-l-({144-(t^ffluo^omethyl)phenyl]-lff-py^roI- 

3- yl}methyl)piperidin-4-yl]acetamideand 2-(3-clilorophenoxy)-iV-[(31i:,4«)-3-fluoro-l- 
({l-[4-(trffluoromethyl)phenyl]-liBr-pynwl-3-yl}methyl)piperidm-4-yI]acetamide 

a) te7*-butyl 4-[(trimethylsilyl)oxy]-3,6-dihydropyrldme-l(2H)-carboxyIate 

To a solution of ferf-butyl 4-oxopiperidine-l-carboxylate (5 g, 20.1 mmol) in dry DMF (20 
mL) was added TMSCi (1.2 eq), TEA (2.4 eq, fresh) and the mixture stirred at 80C for 18h 
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under N2. The mixture was diluted with hexane (100 mL) and washed with 10% NaHCOs 
(aq) (2x100 mL). The organic layer was dried over MgS04 and concentrated in vacuo. 
Colunm chromatography using EtOAc/Heptane (1:9) gave the product as a colourless oil. 
*HNMR (CDCI3) 6 0.2 (s. 9H), 1.45 (s, 9H), 2.1 (br.s, 2H), 3.5 (m, 2H), 3.85 (s, 2H), 4.7 
5 (s, IH). 

b) fert-butyl (35,4S)-4-{[(3-chlorophenoxy)acetyl]animo}-3-fluoropiperidine-l- 
carboxylate andfert-butyl (3i2,41?)-4-{[(3-chlorophenoxy)acetyl]aniino}-3- 
fluoropiperidine-l-carboxylate 

10 To a stirred solution of ?erf-butyl 4-[(trimethylsilyl)oxy]-3,6-dihydropyridine-l(2fl)- 
carboxylate (3.4 g, 12.5 mmol) in Dry MeCN (15 mL) was added, under N2, Selectfluor 
nreagent (1^1 eq) and the mixture stirred for 2 hours at rt. The reaction mixture was then 
^poured into EtOAc (50 mL) and washed with 1% NaHCOa (aq) 50 mL and saturated brine 
(50 mL). The organics were dried over MgS04, filtered and concentrated in vacuo. Hash 
15 Chromatography on a Biotage Column (40 g) using EtOAc/Heptane gradient 20-100% 
gave the fluorinated intermediate as a yellowish oil (1.6 g, 7.4 nmiol). The oil was taken, 
up in methanol (20 mL) to which was added ammonium acetate (7 eq) and stirred for 2 h at 
room temperature. Sodium cyanoborohydride (1.2 eq) was then added and the reaction 
stirred for a further 4 hours.The reaction mixture was concentrated to dryness and the 
20 organics extracted with ethylacetate (2x50 mL) from a 1% aq solution of NazCOs (100 

mL). The EtOAc was washed with brine, dried over Na2S04 and evaporated in vacuo. The 
resulting amino derivative was dissolved in DCM (10 mL) to which was added a 
preformed solution of (3-chlorophenoxy)acetic acid (1 eq), EDC.HC1 (leq) and the 
mixture stirred for 2hours at rt. The mixture was shaken with 0.1 M KHSO4 (aq) (50 mL), 
25 filtered over a phase separator and concentrated in vacuo. The resulting oil was flash 
chromatographed using the Horizon Biotage 40g column with a gradient of 
EtOACm:eptane 10-50%. The diastereoisomers were separated, the quicker eluting being 
the trans relative isomers, and isolated as a white solid. (310 mg, 11%). 
^HNMR (CDaa) 5 1.45 (s, 9H), 4.5 (s, 2H), 2.2-2.6 (m, IH), 2.1 (m, IH), 2.9 (m, 2H), 
3.8-4.6 (m, 4H), 6.6 (d, IH), 6.8 (d, IH), 6.9 (s, IH), 7.0 (d. IH), 7.2 (t, 1 H). 
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c)2-(3-chlorophenoxy)-A^4(35,45)-3-fluoro-l-({l-[4Ktrmuoromethyl)phe 
pyrrol-3-yl}methyl)piperidin-4-yl]acetamide and 2-(3-chlorophenoxy)-A^-[(3i?,4l?)-3- 
fluoro-l-({l-[4-(trifluoromethyl)phenyl]-ljBr-pyrrol-3-yl}^ 
yljacetamide 

5 felt-butyl (35,45)-4-{ [(3-chlorophenoxy)acetyl]aimno}-3-fluoropiperidme-l"Carboxyla 
and ferf-butyl (3/?,4jR)-4-{[(3-cMorophenoxy)acetyl]anGdno}-3-fluoropiperi 
carboxylate (140 mg, 0362 mmol) was dissolved in 4M HCl in Dioxane (lOmL), stirred at 
rt for 2 hours and the solvents removed in vacuo. 

The resulting oil, DIPEA (2 eq) and l-[4-(trifluoromethyl)phenyl]-lfl-pyrrole-3- 
10 carbaldehyde (1.2 eq) were dissolved in DCM (7.5 mL) in a 16mL vial and stirred for 10 
minutes, MP-BH(OAc)3 (3 eq) was added and the vial loosely sealed with a cap and the 
reaction stirred for 3h at rti The reaction was filtered washing with DCM/MeOH (4 mL) 
and the filtrate evaporated in vacuo to yield a yellow oil. 

Flash chromatography on the Biotage 9g column using gradient EtOAc:MeOH:TEA 
15 (100:5:0.5) 10-100% over 540 mL against EtOAC gave the product as a colourless oil (146 
mg, 68%). 

^HNMR (CDCI3) 5 1.6 (m, IH), 2.0-2.2 (m 3H), 2.8 (br.d., IH), 3.3 (dt, IH), 3.4-3.6 (m, 
2H), 4.0-4.1 (m, IH), 4.3-4.6 (m, IH), 4.45 (s, 2H), 6.3 (s, IH), 6.5 (d, IH), 6,8 (dd, IH), 
6.95 (s, IH), 7.0 (m, 2H), 7.1 (s, IH), 7.2 (t, IH), 7.45 (d 2H), 7.65 (d, 2H). 
20 ^^CNMR (CDCI3): 5 167.9, 158.1, 143.2, 135.5, 130.8, 127.4 (q, 7=33.3), 127.1 (q, 

/=3.3),124.3 (q, 7=270), 123.1, 122.7, 119.8, 119.4, 118.4, 115.9, 113.1, 112.9, 90.4 (d, 
J=185), 67.8, 55.4, 56.2(d, 7=26), 54.7, 51.6 (d, 7=16), 51.4, 30.1 (d, J=7). 
MS (ESI+): 510.13 (M+H^); MS (ESI-): 508.09 (M-lT) 

25 Example 44 

2<3,4-difluorophenoxy)-iV41-({l-[4«(trffluoromethyI)phenyl]-l£r-pyrrol-^^ 
yI}methyl)pyrroIidin-3-yl]acetamide 

2-(3,4-difluorophenoxy)-iV-pyrrolidin-3-ylacetamide (0.075 g, 0.29 mmol), l-[4- 
(trifluoromefhyl)phenyl]-liy-pyirole-3-carbaldehyde (0.084 g, 0.35 mmol) and MP- 
30 triacetoxyborohydride (0.35 g, 0.73 mmol) was dissolved in methylene chloride (4 mL) 
and stkred for 4 hours. Added water (2 mL) and separated on phase separator. 
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Concentrated and purified with Biotage Horizon Pioneer® HPFS using a silica cartridge 
elution with EtOAc:MeOH:TEA (100:2:0.2) to give the title compound in 0.120 g (85%). 

NMR (CDCI3) 5 7.63 (d, 2H, 7= 8.9 Hz), 7.42 (d, 2H, J = 8.9 Hz), 7.00-7.10 (m, 3H), 
6.81 (d, IH, J= 8.1 Hz), 6.74 (m, IH), 6.59 (m, IH), 6.29 (s. IH), 4.54 (m, IH), 4.37 (s, 
5 2H), 3.54 (q, 2H, / = 12.8 Hz), 2.94 (m, IH), 2.57-2.70 (m, 2H), 2.32 (m, 2H) 1,60-1.70 
(m, IH). 

^^C NMR (CDCI3) S 166.9, 153.6 (m), 150.7 (dd, /=13.8Hz, 7=249. IHz), 146 (dd, 
J=14.8Hz, /=243.8Hz), 143.2, 127.4 (q, J=30.7Hz), 127.0 (q, 7=3.8Hz) 124.3, 124.3 (q, 
7=270.9Hz), 119.7, 119.3, 117.9, 117.7 (d, 7=19.2Hz), 112.7, 110.1 (m), 105.0 (d, 
10 7=20.3Hz), 68.2, 60.7, 52.9, 52.2, 48.5, 32.7. 

MS (ESI+) 480.7(M + IH*), MS (ESI-) 478.3(M - IH^. 

Example 45 

2-(3-cWorophenoxy)-A^-{l-[(l-{4-[(trffluoromethyl)sulfo^^^ 
15 . yl)methyl]piperidin-4-yl}acetamide 

2-(3-chlorophenoxy)-iV-piperidm-4-ylacetem (60 mg, 0.22 mmol) and l-{4- 
[(trifluoromethyl)sulfonyl]phenyl}-m-pyrrole-3-<^ (1.2 eq) were dissolved in 

DCM (7.5 niL) and left to stir for 10 minutes. MP-BH(OAc)3 (2.5 meq) was added and the 
reaction stirred for a further 2h at ambient temperature. The reaction was filtered, washed 
20 through with DCM/MeOH (1:1, 4 mL) and the filtrate concentrated in vacuo. Flash silica 
chromatography on a 9g Biotage cartridge eluting with a gradient of EtOAc/MeOH/TEA 
(100/5/0.5) 10-100% over 540 mL against EtOAc yielded the product as an oil (85mg, 
65%, 95% purity). 

^HNMR (CDCI3) 5 8.05 (d, 2H), 7.6 (d, 2H), 7.2 (t, IH), 7.15 (s,lH), 7.1 (s, IH), 7.0 (d, 
25 IH), 6,9 (s, IH), 6.8 (s, IH), 6.4 (m, 2H), 4.45 (s, 2H), 3.9 (m, IH), 3.40 (s, 2H), 2,85 (d, 
2H), 2.11 (t, 2H), 1.9 (m, 2H), 1,50 (m, 2H). 

^^CNMR (CDCI3): 5 167.0, 158.0, 146,7, 135.5, 133.1, 130.8, 126.4, 125.5, 122.6, 119.6, 
119.2, 118,4, 118.1, 115.8, 114.6, 113.0, 67.7, 55.3, 52,2, 46.5, 32.3 
MS (ESI+): 556.5 (M+H^); MS (ESI-): 554.1 (M-H^) 

30 
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2.(3-cWorophenoxy)-iV-(l-{[l-(2;i-difluoro-l>be^^^^ 
yl]methyl}piperidin-4-yl)acetainide 

2-(3-cMorophenoxy)-iyr-piperidin-4-ylacetaiBide (60 mg, 0.22 inmol) and l-(2,2.difluoro- 
l,3-benzodioxol-5-yl)-m-pyirole-3-carbaldehyde (1.2eq) were dissolved in DCM (7.5inL) 
5 and left to stir for 10 minutes. MP-BH(OAc)3 (2.5 meq) was added and the reaction stirred 
for a further 2h at ambient temperature. The reaction was filtered, washed through with 
DCM^^eOH (1:1, 4 mL) and the filtrate concentrated in vacuo. Hash silica 
chromatography on a 9g Biotage cartridge eluting with a gradient of EtOAc/MeOHn:EA 

(100/5/0.5) 10-100% over 540 mL against EtOAc yielded the product as a white sohd 
10 (82mg, 71%, 98% purity). 

^HNMR (CDCI3) 5 7.2 (t, IH), 7.1 (m,3H), 7.0 (d, IH). 6.9 (m, 3H), 6.8 (d. IH), 6.4 (d, 

IB), 6.3 (s, IH), 4.45 (s. 2H), 3.9 (m, IH), 3.40 (s, 2H), 2.85 (d. 2H), 2.11 (t, 2H), 1.9 (m, 

2H), 1-50 (m, 2H). 

^^CNMR (CDCI3): 5 167.0, 158.0, 144.5, 141.6, 137.4, 135.4, 132.0 (t, 7=260), 130.8. 
15 123.0, 122.6, 119.8, 119.1, 115.7, 115.6, 113.0, 112.5, 110.0, 103.3, 67.7, 55.4, 52.1, 46.5, 
32.3 

MS (ESI+): 556.5 (M.+tt); MS (ESI-): 554.1 (M-H^ 
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MCHl rec e ptor radio li p;and binding. 

Assays were performed on membranes prepared from CHO-Kl cells expressing the human 
Melanin concentrating hormone receptor 1 (MCHlr). Assays were performed in a 96-well 
plate format in a final reaction volume of 200;.l per weH. Each well contained 6 of 
membrane proteins diluted in binding buffer (50 mM Tris, 3 mM MgCla , 0.05 % bovine 
serum albumin and the radioligand ^^^I-MCH (IM344 Amersham) was added to give 10 
000 cpm (counts per minute) per well. Each well contained 2^tl of the appropriate 
concentration of competitive antagonist prepared in DMSO and left to stand at 30 °C for 
60 mmutes. Non-specific binding was determined as that remaining following incubation 
with IfiM MCH (Melanin concentrating hormone, H-1482 Bachem). The reaction was 
terminated by transfer of the reaction to GF/A filters using a Micro96 Harvester (Skatron 
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Instruments, Norway). Filters were washed with assay buffer. Radioligand retained on the 
filters was quantified using al450 Microbeta TRILXJX (Wallac, Finland), 

Non-specific binding was subtracted from all values determined. Maximum binding was 
5 that determined in the absence of any competitor following subtraction of the value 
determined for non-specific binding. Binding of compoxmds at various concentrations was 
plotted according to the equation 
y = A+((B-A)/l+((C/x)^D))) 
and IC50 estimated where 
10 A is the bottom plateau of the curve i.e. the final minimum y value 
B is the top of the plateau of the curve i.e. the final maximum y value 
C is the X value at the middle of the cxirve. This represents the log EC50 value when A + B 
= 100 

D is the slope factor, x is the original known x values, y is the original known y values. 
15 The compounds exemplified herein had an IC50 of less than 1 fJiM in the abovemeritioned 
human MGHr binding assay. Preferred compounds had an activity of less than 0.3 |jM. For 
instance, the following IC50 values were obtained for the compounds of the following 
examples: 

Example 3, 0.167 [xM 
20 Examples, 0.105 pM 

Example 29, 0.066 |liM 

Example 41, 0.039 mM 

Example 44, 0.027 luM 

25 Assays may also be performed on membranes prepared from HEK293 cells stably 
expressing the rat Melanin concentrating hormone receptor 1 (MCHlr) (Lembo et al. 
Nature Cell BioL 1 267-271). Assays were performed in a 96-well plate format in a final 
reaction volume of 200fil per well. Each well contained 5/ig of membrane proteins diluted 
in binding buffer (50 mM Tris, 3 mM MgCli, 0.05 % bovine seram albumin and the 

30 radioligand '^^^I-MCH (IM344 Amersham) was added to give 10 000 cpm (counts per 
minute) per well. Each well contained 2/>tI of the appropriate concentration of competitive 
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antagonist prepared in DMSO and left to stand at room temperature for 60 minutes. Non- 
specific binding was determined as that remaining following incubation with 1/xM MCH 
(Melanin concentrating hormone, H-1482 Bachem), The reaction was terminated by 
transfer of the reaction to GF/A filters using a Micro96 Harvester (Skatron Instruments, 
Norway), Filters were washed with assay buffer. Radioligand retained on the filters was 
quantified using al450 Microbeta TEIILUX (Wallac, Finland). 

MCHl functional assay 

Membranes expressing recombinant hMCHr (5.45 pmol/mg protein; Euroscreen) were 
prepared in assay buffer (50 mM HEPES, 100 mM NaCl, 5 mM MgCb, 1 mM EDTA, 200 
MM DTT, 20 iiM GDP (Sigma) containing 0.1 ^tg/ml BSA, pH7.4) before assay. The 
assays were performed using membranes at 6 jig/well in ian assay volume of 200 fxl and the 
appropriate concentrations of compounds prepared in DMSO. The reaction was started by 
addition of 0.056 nM [^^SjOTPyS (Specific activity >1000 Ci/mmol; Amersham) and an 
EDgo concentration of MCH (determined for each membrane and each MCH batch). Non- 
specific binding was determined using 20 fiM non-radiolabelled GTPyS. Plates were 
incubated for 45 min at SO^'C. Free and bound GTPyS were separated by filtration binding 
using GF/B filter mats presoaked in wash buffer (50 mM Tris, 5 mM MgCb, 50 mM NaCl, 
pH 7.4) using a Micro96 cell harvester (Skatron Instruments) and the filters then dried at 
50°C before counting using al450 Microbeta TRILUX (Wallac). 

Data are means ± SD for experiments performed in triplicate. IC50 values of antagonists 
were determined using non-linear regression analysis of concentration response curves 
using Activity Base. For instance, the following IC50 values were obtained for the 
compounds of the following examples: 

Example 3, 0.045 [aM 

Example 8, 0.111 |iM 

Example 29, 0.066 ixM 

Pharmacodynamic effect in rat 
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Male Wistar-Hanover rats (Charles Fiver, 300-350 grams) were accUmated to individually 
housing in conventional cages (Makrolon HI) with 12:12 hour light-dark photopeiiod 
(Hghts on at 06.00) in a temperature (20-22°C) and humidity (40-60%) controlled room. R- 
3 lab chow (Lactanin, Vadstena, Sweden) and tap water ftom bottles were allowed ad 

5 Ubidum. At 16.00 on the day before experiments, animals were weighed & food (but not 
water) was removed. At 08.00 on experiment day, animals were weighed & compound (i.p. 
amorphous nanoparticle formulation, 5ml/kg) or vehicle (3-10% DMA depending on 
compound formulation) administered. Animals were returned to their home cages & given 
access to a weighed amount of food. This food was then re-weighed 1, 2, 4, 6 & 24 hours 

10 later, and food consumption calculated by the difference from initial food weight. For 
example, the! compound of Example 34 (16.7 funol/kg) reduced food intake by;|20 j;% 
during the Utae interval 0-4 h. 

Animals were further weighed at the 24-hr timepoint, and change in body weight over the 
15 treatment period was calculated. Compounds of the invention significantly decreased 
weight gain over the 24-hr observation period. 

Pharmacodvnamic effect in mouse 

Female C57B16 mice (19-21 g) were singly housed for 7-days with ad libitum access to a 
20 "bland-paste" made from'nonnal laboratory chow CR-3 Lactanin, Vadstena, Sweden) or to 
a "palatJible-paste" of similar consistency containing oatmeal, butter, sugar, cocoa powder, 
cocoa butter & peanut butter. The day before the experimental day, food was removed for 
12 hours. At 09.00 on experiment day, animals were weighed & compound (i.p. 
amorphous nanoparticle formulation, 10 ml/kg) or vehicle (0.1% Tween 80 or <5% DMA, 
25 depending on compound formulation) administered. Animals were returned to their home 
cages & given access to weighed amounts of both bland & palatable pastes. This food was 
then re-weighed 2, 4 and 6 hours later, and consumption of each food type calculated by 
the diffe^nce from initial food weight. Animals were further weighed at 24-hrs after 
administration, and change in body weight over the treatment period was calculated. 

30 
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Compounds of the invention gave a significant decrease in food intake, the effect being 
more pronounced on the reduction of intake of "palatable-paste" food. Compounds of the 
invention also significantly decreased weight gain over the 24-hr observation period. 



' 101398-2 SB 



85 

Claims 

1. A compound of fonnula I 




R1 R2 

a) 



wherein X represents a 5-10 membered aryl or a heterocyclic group selected from pyrrolyl, 
imidazolyl, furyl, thienyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, oxazolyl, 
isoxazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, quinolinyl, isoquinolyl, 

10 quinazolyl, indolyl, benzofixranyl, baizo[l>ithienyl or benzimidazolyl, 

wherein each X is optionally substituted by one or more of the following: cyano, halo, a 
Ci^ alkyl group optionally substituted by one or more fluoro, a C1-4 alkoxy group 
optionally substituted by one or more fluoro, a group CONR'^R" in which R" and ^ 
independently represent a C1.3 alkyl group, phenyl, phenoxy, 2-pyiidyl or 3-pyridyl, 

15 wherein the aromatic substituents (i.e. phenyl, phenoxy, 2-pyridyl or 3-pyridyl) may 
optionally be substituted by fluoro, chloro or cyano, or X represents a diphenyhnethyl or a 
dipyridinylmethyl group, optionally independently substituted at the aryl group(s) by one 
or more cyano, halo, trifluoromethoxy, difluoromethoxy or trifluoromethyl, 
Y is OCH2, SCH2 (wherein the heteroatom is connected to X), CH2CH2 or CH=CH, 

20 wherein each carbon in Y is optionally substitoted by 1 or 2 methyl groups and/or 1 or 2 
fluoro, 

B} represents H or a Ci.4alkyl group, 

A represents (CH.2)n, wherein n is 0 or 1 and B represents (CHcdm. wherein m is 0 or 1, 
R^ represents H or, when A and B are identical and represents CH2. R2 represents H or F, 
25 Z represents phenyl or a heterocycUc group selected from thienyl, furyl, pyridyl, pyrazinyl, 
pyridazinyl, pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrimidinyl, 
pyrazolyl, oxazolyl, isoxazolyl wherein each Z is optionally substituted by one or more of 
the following: cyano, halo, a Ci^ alkyl group optionally substituted by one or more fluoro, 
a Ci-4 alkoxy group optionally substitoted by one or more fluoro. 
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W represents phenyl or a heterocyclic group selected from thienyl, ftiryl, pyridyl, 
pyrazinyl, pyiidazinyl, pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, 
pydmidinyl, pyrazolyl, oxazolyl, isoxazolyl wherein each W is optionally substituted by 
one or more of the foUowing: cyano, halo, a Q-Aalkyl group optionally substituted by one 
or more fluoro, a Ci^ alkoxy group optionally substituted by one or more fluoro, or W is 
optionally substituted with a trifluoromethylsulfonyl or a 2,2-difluoro-l,3-dioxolane ring 
(fused with two adjacent aromatic carbon atoms in W), as well as tautomers, optical 
isomers and racemates thereof as well as pharmaceutically acceptable salts thereof, 
with the proviso that 2-(4-chlorophenoxy)-iV-{l-[4-(l,2,3-thiadiazol-4-yl)benzyl]piperidin- 
4-yl}acetamide is excluded. 

2. A compophd according to claim 1, in which X represents a phenyl or pyiidyl group 
substituted with one or more cyano, fluoro, chloro, trifluoromethoxy, difluoromethdxy or 
trifluoromethyl, or X represents a diphenyhnethyl or a dipyridinyhnethyl group, optionaUy 
substituted at the aryl group(s) by one or more cyano, fluoro, chloro, trifluoromethoxy, 
difluoromethoxy or trifluoromethyl, 

Y is OCH2 or SCH2 (both in which the heteroatom is cormected to X), CH2CH2 or 
CH=CH, 

is hydrogen or methyl 
A represents (CH2)n, wherein n is 0 or 1 and B represents (CH2)m, wherein m is 0 or 1, 

represents H or, when A and B are identical and represents CH2. R2 represents H or F, 
Z is phenyl or a heterocyclic group selected from thienyl, furyl, pyrrolyl wherein each Z is 
optionally substituted by cyano, fluoro, chloro or trifluoromethyl, 

W represents phenyl or a heterocyclic group selected from thienyl, furyl, pyridyl, 
pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, 
pyrimidinyl, pyrazolyl, oxazolyl, isoxazolyl wherein each W is optionally substimted by 
one or more of the following: cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or 
trifluoromethyl, or with one trifluoromethylsulfonyl or one 2,2-difluoro-13-dioxolane ring 
(fused with two adjacent aromatic carbon atoms in W), 
as well as pharmaceutically acceptable salts, thereof. 
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3, A compound according to claim 1 or claim 2, wherein X represents naphthyl or a 
heteroaryl ring selected from quinolinyl, isoquinolyl, quinazolyl, indolyl, benzofuranyl, 
benzo [b /thienyl, or benzimidazolyl, 

wherein each X is optionally substituted by one or more of the following: cyano, halo, a 
5 Ci^ alkyl group optionally substituted by one or more fluoro, a C1-4 alkoxy group 
optionally substituted by one or more fluoro, or a group CONR^R^ in which and R^ 
independently represent a C1-3 alkyl group, 

Y is OCH2 or SCH2 (wherein the heteroatom is comected to X), CH2CH2 or CH=CH, 
R^ is hydrogen or methyl, 

10 A represents (CH2)ii, wherein n is 0 or 1 and B represents (CH2)m, wherein m is 0 or 1, 
R^ represents H or, when A and B are identical and represents CH2, R2 represents H or F, 
Z is phenyl or a heterocyclic group selected from thienyl, furyl, pyrrolyl wherein each Z is 
optionally substituted by cyano, fluoro, chlorb or trifluoromethyl, 

W represents phenyl or a heterocyclic group selected from thienyl, furyl, pyridyl, 
15 pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, 
pyrinridinyl, pyrazolyl, oxazolyl, isoxazolyl wherein each W is optionally substituted by 
one or more of the following: cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or 
trifluoromethyl, or with one trifluoromethylsulfonyl or one 2,2-difluoro-l,3-dioxolane ring 
(fused with two adjacent aromatic carbon atoms in W), 
as well as pharmaceutically acceptable salts, thereof, 

4. A compound according to any of the preceding claims, wherein X represents phenyl or 
pyridyl group optionally substituted by one or more halogen and is further substituted by a 
phenyl, phenoxy, 2-pyridyl or 3-pyridyl group, wherein the substituents (i.e. phenyl, 
phenoxy, 2-pyridyl or 3-pyridyl) may optionally be further substituted by one or more 
fluoro, chloro or cyano 

Y is OCH2 or SCH2 (wherein the heteroatom is connected to X), CH2CH2 or CH=CH, 
R^ is hydrogen or methyl, 

A represents (CHaX, wherein n is 0 or 1 and B represents (CH2)m, wherein m is 0 or 1, 
R^ represents H or, when A and B are identical and represents CH2, R2 represents H or F, 
Z is phenyl or a heterocyclic group selected from thienyl, furyl, pyrrolyl wherein each Z is 
optionally substituted by cyano, fluoro, chloro or trifluoromethyl. 
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W represents phenyl or a heterocyclic group selected from thienyl, furyl, pyridyl, 
pyrazinyl, pyridazinyl, pycrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, 
pyrimidinyl, pyrazolyl, oxazolyl, isoxazolyl wherein each W is optionally substituted by 
one or more of the following: cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or 
trifluoromethyl, or with one trifluoromethylsulfonyl or one 2,2-difluoro-l,3-dioxolane ring 
(fused with two adjacent aromatic carbon atoms in W), 
as well as phaimaceutically acceptable salts, thereof. 

5. A compound according to any of the preceding claims, in which X represents a phenyl 
group substituted with one or more cyano, fluoro, chloro, trifluoromethoxy, 
difluoromethoxy or trifluoromethyl, or X represents a diphenylmethyl or a 
dipyridinomethyl group;, optionally substituted at the aryl group(s) by one or more cyano, 
fluoro, chloro, trifluoromethoxy, difluoromethoxy or trifluoromethyl, 

Y is OCH2 (in which the heteroatom is connected to X), 
is hydrogen, 

A represents (CHaX, wherein n is 0 or 1 and B represents (CH2)m» wherein m is 0 or 1, 

represents H or, when A and B are identical and represents CH2, R2 represents H or F, 
Z is thienyl, fiiryl or pycrolyl, 

W represents phenyl or a heterocyclic group selected from pyridyl, pyrazinyl, pyridazinyl, 
pyrrolyl, inoddazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrinoidinyl, pyrazolyl, oxazolyl, 
isoxazolyl wherein each W is optionally substituted by one or more of the following: 
cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or trifluoromethyl, or with one 
trifluoromethylsulfonyl or one 2,2-difluoro-l,3-dioxolane ring (fused with two adjacent 
aromatic carbon atoms in W), 
as well as pharmaceutically acceptable salts thereof. 

6. A compound according to any of the preceding claims, in which X represents a phenyl 
group substituted with one or more cyano, fluoro, chloro, trifluoromethoxy, 
difluoromethoxy or trifluoromethyl, or X represents a diphenylmethyl group, optionally 
substituted at the phenyl group(s) by one or more cyano, fluoro, chloro, trifluoromethoxy, 
difluoromethoxy or trifluoromethyl, 

Y is OCH2 (in which the heteroatom is connected to X), 
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is hydrogen, 

A represents (CH2)nt» wherein n is 0 or 1 and B represents (CH2)m, wherein m is 0 or 1, 

represents H or, when A and B are identical and represents CH2. R2 represents H or F, 
Z is 2,5-thienyl (where position 2 is linked to group W), 

5 W represents phenyl or a heterocyclic group selected from pyridyl, pyrazinyl, pyridazinyl, 
pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrimidinyl, pyrazolyl, oxazolyl, 
isoxazolyl wherein each W is optionally substituted by one or more of the following: 
cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or trifluoromethyl, or with one 
trifluoromethylsulfonyl or one 2,2-difluoro-l,3-dioxolane ring (fused with two adjacent 

10 aromatic carbon atoms in W), 

as well as pharmaceutically acceptable salts thereof. 

7. A compound according to any of the preceding claims, in which X represents a phenyl 
group substituted with one or more cyano, fluoro, chloro, trifluoromethoxy, 

15 difluoromethoxy or trifluoromethyl, or X represents a diphenylmethyl group, optionally 
substituted at the phenyl group(s) by one or more cyano, fluoro, chloro, trifluoromethoxy, 
difluoromethoxy or trifluoromethyl, 
Y is OCH2 (in which the heteroatom is coimected to X), 
R* is hydrogen, 

20 A represents (CH2)n, wherein n is 0 or 1 and B represents (CH2)m, wherein m is 0 or 1, 
R^ represents H or, when A and B are identical and represents CH2, R2 represents H or F, 
Z is 2,5-furyl (where position 2 is linked to group W), 

W represents phenyl or a heterocyclic group selected from pyridyl, pyrazinyl, pyridazinyl, 
pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrimidinyl, pyrazolyl, oxazolyl, 
25 isoxazolyl wherein each W is optionally substituted by one or more of the following: 
cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or trifluoromethyl, or with one 
trifluoromethylsulfonyl or one 2,2-difluoro-l,3-dioxolane ring (fused with two adjacent 
aromatic carbon atoms in W), 
as well as pharmaceutically acceptable salts thereof. 

30 

8. A compound according to any of the preceding claims, in which X represents a phenyl 
group substituted with one or more cyano, fluoro, chloro, trifluoromethoxy. 
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difluoromethoxy or trifluoromethyl, or X represents a diphenylmethyl group. optionaUy 
substituted (at the phenyl group(s)) by one or more cyano, fluoro, chloro, trifluoromelhoxy. 
difluoromethoxy or trifluoromethyl, 
Y is OCH2 (in which the heteroatom is connected to X), 
5 is hydrogen, 

A represents (CH2)n, wherein n is 0 or 1 and B represents (CH2),n, wherein m is 0 or 1, 

represents H or, when A and B are identical and represents CH2, R2 represents H or F, 
Z is 1,3-lH pyrrolyl (in which the heteroatom is connected to W), 

W represents phenyl or a heteiocycUc group selected from pyridyl, pyrazinyl, pyridazinyl, 
10 pyrrolyl, imidazolyl. thiazolyl, isothiazolyl, thiadiazolyl, pyrimidinyl, pyrazolyl, oxazolyl, 
isoxazolyl wherein each W is optionally substituted by one or more of the foUowing: 
cyano. fluoro,5chloro, trifluoromethoxy, difluoromethoxy or trifluoromethyl, or with one 
trifluoromethylsulfonyl or one 2,2-difluoro-1.3-dioxolane ring (fused with two adjacent 
aromatic carbon atoms in W). 
15 as well as pharmaceutically acceptable salts thereof. 

9. A compound according to any of the preceding claims, in which Z is pyrrolyl. 

10. A compound according to any of the preceding claims, in which Z is 1.3-lH pyrrolyl 
20 (in which the heteroatom is connected to W). 

11. A compound according to any of tiie preceding claims, in which W is phenyl or 2- 
pyridyl, optionally substituted by one or more of the following: cyano, fluoro, chloro, 
trifluoromethoxy. difluoromethoxy or trifluoromethyl or with one trifluoromethylsulfonyl. 
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12. A compound according to any of the preceding claims, in which Y is OCH2. 



13. One or more of the foUowing compounds: 

2<3-cMorophenoxy)-iV414(l-phenyl-m-pycrol-3-yl)methyl]piperidin-4-yl}ace^^ 
30 2-(3-chlorophenoxy)-iV-[l-({l-[4-(trifluoromethyl)phenyl3-m-pyrrol-3- 
yl}methyl)piperidin-4-yl]acetamide 
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2-(3-chlorophenoxy)-iV-(l-{[l-(4-methoxyphenyl)-m-^^^^^ 
yl)acetamide 

2.(3^Morophcnoxy)*(l-l[1^2-cUorophenyI>lH-pyn«l-3-yI]n^^^^ 

yl)acetamide 

2K3-cWorophenoxy>iV-[l-({145-(1rifluorome1hyl)pyridin-2^^^^^ 
yl}methyl)piperidin-4-yl]acetaimde 

2-(3-chlorophenoxy>Af-(l-(UK3-Morophe„yl)-m-pyirol-3-yl]n«thyl}piperi 

yl)acetainide 

2K3-cWotophenoxy)-iV-[l-(4-pyridiB-2-ylbenzyl)piperi^^^^ 

. .2K3-Morophenoxy)-W-{[5K4-chlorc,phenyl)-2^^^^^ 
2K3-chlorophenoxy)-N-[lKa-[4<trifluoromethoxy)phen^ 
yl}methyl)piperidin-4-yl]acetamide ^ 

2K3-cMorophenoxy)-N-{l-[3-(lH-pyrrol-l-yl)benzyl]piperi^^^^^ 
2K3-cWorophenoxy)-N-[l<3-pyiidin-2-ylbenzyl)piperidin-4-yy 
.5 2K3^UorophenoxyWl-{[5<2,4-dicmaropher.yl)-2-fu^^^ 
yl)acetamide 

2K3-cWorophenoxy)-N-[l<{5-tl-methyl-5<trifluoromethyl)-l^^^^ 
thienyl}methyl)piperidin-4-yl]acetaniide 

jV-(l-{[l<4-bromophenyl)-lH-pyrrol-3-yl]methyl}piperidin-4-yl)-2-(3- 

20 chlorophenoxy)acetamide 

2K3-cWorophenoxy)-N-methyl-N-[l-({l-[4-(MfluoromethyO^^^^ 

yl}methyl)piperidin-4-yl]acetaii)ide 

2-[(3-chlorophenyl)lMo]-iVr-[l-({l-[4-(trifluorometh^^^^ 

yl }methyl)piperidin-4-yl]acetanude 

25 2-(pyridin-3-yloxy)-N-[l-({ l-[4-(trifluoromethyl)phenyl]-m-pyrrol-3- 

yl }inethyl)piperidin-4-yl]acetaniide 

243Ktrifluoromefhoxy)phenoxy]-N-[l<{l-[4-(txmuoromethyl)ph^^^ 

. yl}methyl)piperidin-4-yl]acetamide 

2-[3-(trifluoromethoxy)phenoxy]-N-[lK{l-[5Ktrifluorom^yl)^^^ 
30 yl}methyl)piperidin-4-yl]acetamide 
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2-(3-cyanophenoxy)-N-[l-({l-[4-(tiifluoromethyl)phenyl]-lfl'-pytrol-3- 
yl }inethyl)piperidin-4-yl]acetamide 

2-(3-fluorophenoxy)-N-[l-({ l-[4-(trifluQromethyl)phenyl]-12Y-pyirol-3- 
yl}methyl)piperidin-4-yl]acetaniide 

5 2K3-cyanophenoxy)-N-[l-({5-[l-methyl-5-(tiifluoromethyl)-lfl-pyrazol-3-yl]-2- 
thienyl}methyl)piperidin-4-yl]acetamide 

2-(2-chlorophenoxy)-N-[l-({l-[4-(trifluoromethyl)phenyl]-m-pyirol-3- 
yl }methyl)piperidin-4-yl]acetamide 

2-(3-cWorophenoxy)-N-[lK{5-[4Ktrifluoromethoxy)phenyl3-2-fuiyI}melhyl)^^^ 
10 yl]acetaimde 

2<3-cMorophenoxy)-N-(l-{[l-(4-cyanophenyl)-m-pyrrol-3-yl]melhyl}piperi^^^ 
yl)acetamide 

2-(3-cyanophenoxy)-NKl-{[5-(2,4-dicMorophenyi)-2-fuiyl3methyl}piperidi^ 
yOacetamide 

15 2-(3-cyanophenoxy)-N-[l-({l-[4-(tiifluoromethoxy)pheiiyl]-m-pynx)l-3- 
yl}inethyl)pipeiidin-4-yl]acetamide 

2-(3-cMorophenoxy)-N-(l-{[l-(5-cWoropyrimidin-2-yl)-liy-pyirol-3-yl]met^^^ 
4-yl)acetaimde 

3K3-chlorophenyl)-N-[l-({l-[4-(trifluoromethyl)phenyl]-m-pyirol-3-yl}methyl^^^^ 
20 4-yl]propanamide 

(2E)-3-(3-chlorophenyl)-N-[l-({l-[4-(trifluoromethyl)pheayl]-lff-pyrTol-3- 
yl }methyl)piperidin-4-yl]acrylamide 

2-(3,5-difluorophenoxy>N-[l-({l-[4-(trifluoromethyl)phenyl]-lfl-pyiTol-3- 
yl}methyl)piperidm-4-yl]acetaimde 

25 2-(2,6-diisopropylphenoxy)-N-[l-({l-[4-(trifluoromethyl)phenyl]-l£r-pyiroI-3- 
yl}methyl)piperidin-4-yl]acetaimde 

2-(3-isopropylphenoxy)-N-[l-({144-(trifluoromethyl)phenyl]-liy-pyirol-3- 
yl}methyl)piperidin-4-yl]acetainide 

2-(2K;yanophenoxy)-N-[l<{l-[4-(trifluoromethyl)phenyI]-m-pyrrol-3- 
30 yl}methyl)piperidm-4-yI]acetamide 
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2-(isoquinolm-5-yloxy)-iV-[l-({l-[4-(trifluoromethyl)phenyl] -ljH-pyrrol-3- 
yl }methyl)piperidin-4-yl]acetamide 

2<3,4-difluorophenoxy)-iV^[l-({144-(trifluoioinethyl)phenyl]-lH-pyirol-3- 
yl }methyl)piperidin-4-yl]acetamide 

5 2-[(5-cWotx)pyridin-2-yl)oxy]-iV^[l<{l-[4-(trifluoromethyl)phenyl]-lJ^^^ 
yl }methyl)piperidin-4-yl]acetainide 

2-(3-chlorophenoxy)-iV^[l-({l-[6-(trifluoromethyl)pyridin-3-yl]-m-pyiTol-3- 
yl }inethyl)piperidin-4-yl]acetanude 

2-(biphenyl-3-yloxy)-iV-[l-({l-[4-(limuoromethyl)phenyl]-m-pytrol-3- 
10 yl}methyl)piperidin-4-yl]acetaimde, 

2<4-cMorophenoxy)-2-me1hyl-J\r-[l-({l-[4-(trifluoroinethyl)phenyl]-^ 
yl}methyl)piperidin-4-yl]propanaimde, 

2-(3-chlorophenoxy)-iV^[l-({l-[4-(trifluoroinethyl)phenyl] -lfl-pyiiol-3- 
yl }methyl)azetidin-3-yl] acetamide 

15 2-(diphenylmethoxy)-Ar-[l-({l-[4<trifluoiomethyl)phenyl]-lH-pyrrol-3- 
yl}methyl)piperidin-4-yl]acetaimde 

2-(3K;Morophenoxy>i\r-[(35,45)-3-fluoro-l-({l-[4<trifluoromethyl)phenyl]-m^ 
yl }methyl)pipe!ridm-4-yl]acetainide, 

2-(3K:Morophenoxy)-A^-[(3i?,4i?)-3-fluoro-l<{144-(trifluoromethyl)phenyl]-m-py^^ 
20 yl}iiiethyl)piperidin-4-yl]acetaioide 

2<3,4-difIuorophenoxy)-iV-[l-({144-(trifluoromethyl)phenyl]-lfl-pyrrol-3- 
yl }methyl)pyrrolidin-3-yl]acetairjide 

2K3-cMorophenoxy)-JV-{l-[(l-{4-[(tiifluoromethyl)sulfonyl]phenyl}-m-pyriol-^ 
yl)methyl]piperidin-4-yl}acetaimde 

25 2-(3-cMorophenoxy>iSr-(l-{[l-(2,2-difluoio-13-benzodioxol-5-yl)-lH-pyirol-3- 
yl]methyl}piperidin-4-yI)acetainide 

and phannaceutically acceptable salts thereof. 
14. A compound of fonnula la 

30 
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1 

R1 

aa) 

wherein X represents a 5-10 membered aiyl or a heterocyclic group selected ftom pynolyl, 
imidazolyl, fuiyl. thienyl, thiazolyl. isothiazolyl, thiadiazolyl, pyrazoljl, oxazolyl. 
5 isoxazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, quinolinyl, isoquinolyl,' 
quinazolyl, indolyl, benzofuranyl, benzo[&7thienyl or benzimidazolyl, 
wherein each X is optionally substituted by one or moie of the following: cyano, halo, a 
aDcyi group optionally substituted by one or more fluoro, a C,^ alkoxy groiip 
optionaUy substitated by. one or more fluoro, a group CONR'^R^ in which and R" 
10 independently represent a C1.3 alkyl group, phenyl, phenoxy. 2-pyiidyl or 3-pyridyl,. 
wherein the aromatic substituents (i.e. phenyl, phenoxy, 2-pyridyl or 3-pyridyl) may 
optionally be substituted by fluoro, chloro or cyano, • 

Y is OCH2, SCH2 (both in which the heteroatom is connected to X), CH2CH2 or CH=CH, 
wherein each carbon in Y is optionally substituted by 1 or 2 methyl groups and/or 1 or 2 
15 fluoro, 

R* represents H or a Cj^alkyl group, 

Z represents phenyl or a heterocyclic group selected from thienyl, furyl. pyridyl, 
pyrazinyl, pyridazinyl, pynolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, 
pyrimidinyl, pyrazolyl, oxazolyl, isoxazolyl wherein each Z is optionally substituted by 

K> one or more of the foUowing: cyano, halo, a C1.4 alkyl group optionally substituted by one 
or more fluoro, a Ci^ alkoxy group optionally substituted by one or more fluoro, 
W represents phenyl or a heterocyclic group selected from thienyl, iuiyl, pyridyl, 
pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl,' 
pyrimidinyl, pyrazolyl, oxazolyl, isoxazolyl wherein each W is optionaUy substituted by 

s one or more of the following: cyano, halo, a alkyl group optionally substituted by one 
or more fluoro, a Ci^ alkoxy group optionaUy substituted by one or more fluoro. 
as well as tautomers, optical isomers and racemates thereof as weU as pharmaceutically 
acceptable salts thereof. 
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With the proviso that 2<4-chlorophenoxy)-^^-{l-[4-(1.2,3-thia(^azol-4-yl)benzyl]p^^^^ 
4-yl}acetaimde is excluded. 

15. A compound according to claim 14, in which X represents a phenyl or pyridyl group 
5 substituted witii one or more cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or 
trifluoromeihyl, 

Y IS OCH2 or SCH2 (both in which the heteroatom is connected to X) CH2CH2 or CH=CH, 
is hydrogen or methyl, 

Z is phenyl or a heterocyclic group selected from thienyl, fiiryl, pyridyl, pyrrolyl wherein 
10 each Z is optionally substituted by cyano, fluoro, chloro or trifluoromethyl, 

W represents phenyl or a heterocyclic group selected from thienyl, furyl, pyridyl. 
pyrazinyl. pyridazinyl, pyirolyi, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl,' 
pyrimidinyl, pyrazolyl, oxazolyl, isoxazolyl wherein each W is optionally substituted by 
one or more of the following: cyano, fluoro, chloro, trifluoromethoxy. difluoromethoxy or 
15 trifluoromethyl, 

as well as phaimaceuticaUy acceptable salts, thereof. 

16. A compound acceding to claim 1 or claim 2, wherein X lepiesents naphthyl or a 
heteroaryl ring selected from quinolinyl, isoquinolyl, quinazolyl. indolyl, benzofuranyl, 
20 benzo[&/thienyl, orbenzimidazolyl. 

wherein each X is optionally substituted by one or more of the following: cyano, halo, a 
Cx^ alkyl group optionally substituted by one or more fluoro, a Ci^ alkoxy groLp 
optionaUy substituted by one or more fluoro, a group CONR^R" in which and R" 
independenfly represent a C1.3 alkyl group, 

25 Y is OCH2 or SCH2 (both in which the heteroatom is connected to X) CH2CH2 or CH=CH, 
R^ is hydrogen or methyl, 

Z is phenyl or a heterocycHc group selected from thienyl. furyl. pyridyl. pynolyl wherein 
each Z is optionally substitiited by cyano, fluoro, chloro or tiifluoromethyl, 
W represents phenyl or a heterocyclic group selected from thienyl, furyl, pyridyl, 
D pyrazinyl, pyridazinyl, pyrrolyl. imidazolyl, tiiiazolyl. isothiazolyl, tiiiadiazolyl,' 
pyrimidinyl, pyrazolyl. oxazolyl, isoxazolyl wherein each W is optionaUy substituted by 
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one or more of the following: cyano, fluoro, cMoro, trifluoromethoxy, difluoromethoxy or 
trifluoromethyl, 

as well as phannaceutically acceptable salts, thereof. 

17. A compound according to any of the preceding claims, wherein X represents phenyl or 
pyridyl group optionally substituted by one or more halogen and is further substituted by a 
phenyl, phenoxy, 2-pyridyl or 3-pyridyl group, wherein the substituents (i.e. phenyl, 
phenoxy, 2-pyridyl or 3-pyridyl) may optionally be further substituted by on or more 
fluoro, chloro or cyano, 

Y is OCH2 or SCH2 (both in which the heteroatom is connected to X) CH2CH2 or CH=CH, 
is hydrogen or methyl, 

Z is phenyl or a heterocyclic group selected from thienyl, furyl, pyridyl, pyirolyl wherein 

each Z is optionally substituted by cyano, fluoro, chloro or trifluoromethyl, 

W represents phenyl or a heterocyclic group selected from thienyl, fuiyl, pyridyl, 

pyrazinyl, pyridazinyl, pyirolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, 

pyrimidinyl, pyrazolyl, oxazolyl, isoxazolyl wherein each W is optionaUy substitated by 

one or more of the following: cyano, fluoro, chloro, trifluoromelhoxy, difluoromethoxy or 

trifluoromethyl, 

as well as phannaceutically acceptable salts, thereof. 



18. A compound according to any of the preceding claims, in which X represents a phenyl 
group substituted with one or more cyano. fluoro. chloro, trifluoromethoxy, 
difluoromethoxy or trifluoromethyl, 
Y is OCH2 (in which the heteroatom is connected to X), 
25 R' is hydrogen, 

Z is thienyl, furyl or pyrrolyl, 

W represents phenyl or a heterocyclic group selected from pyridyl, pyrazinyl, pyridazmyl, 
pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl. pyrimidinyl, pyrazolyl, oxazolyl, 
isoxazolyl wherein each W is optionaUy substituted by one or more of the following: 
30 cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or trifluoromethyl, 
as well as phannaceutically acceptable salts thereof. 
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19. A compound according to any of the preceding claims, in which X represents a phenyl 
group substituted with one or more cyano, fluoro, chloro, trifluoromethoxy, 
difluoromethoxy or trifluoromethyl, 

Y is OCH2 (in which the heteroatom is connected to X), 
is hydrogen, 

Z is 2,5-thienyl (where position 2 is linked to group W), 

W represents phenyl or a heterocyclic group selected from pyridyl, pyrazinyl, pyridazinyl, 
pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrimidinyl, pyrazolyl, oxazolyl, 
isoxazolyl wherein each W is optionally substituted by one or more of the following: 
cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or trifluoromethyl, 
as well as phannaceutically acceptable salts thereof. 

20. A compound according to any of the preceding claims, in which X represents a phenyl 
group substituted with one or more cyano, fluoro, chloro, trifluoromethoxy, 
difluoromethoxy or trifluoromethyl, 

Y is OCH2 (in which the heteroatom is connected to X), 
is hydrogen, 

Z is 2,5-furyl (where position 2 is linked to group W), 

W represents phenyl or a heterocyclic group selected from pyridyl, pyrazinyl, pyridazinyl, 
pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrimidinyl, pyrazolyl, oxazolyl, 
isoxazolyl wherein each W is optionally substituted by one or more of the following: 
cyano, fluoro, chloro, trifluoromethoxy, difluoromethoxy or trifluoromethyl, 
as well as pharmaceutically acceptable salts thereof. 

21. A compound according to any of the preceding claims, in which X represents a phenyl 
group substituted with one or more cyano, fluoro, chloro, trifluoromethoxy, 
difluoromethoxy or trifluoromethyl, 

Y is OCH2 (in which the heteroatom is connected to X), 
R^ is hydrogen, 

Z is 1,3-ljfir pyrrolyl (in which the heteroatom is connected to W), 

W represents phenyl or a heterocyclic group selected from pyridyl, pyrazinyl, pyridazinyl, 
pyrrolyl, imidazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrinoddinyl, pyrazolyl, oxazolyl. 
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isoxazolyl wherein each W is optionally substituted by one or more of the following: 
cyano, fluoro, chloro, trifluoroxnethoxy, difluoromethoxy or trifluoromethyl, 
as well as pharmaceutically acceptable salts thereof, 

5 22. A compound according to any of the preceding claims, in which Z is pyrrolyl. 

23. A compound according to any of the preceding claims, in which Z is pyrrolyl 
(in which the heteroatom is connected to W). 

%o 24. A compound according to any of the preceding claims, in which W is phenyl or 2- 
pyridyl, optionally substituted by one or more of the following: cyano, fluoro, chloro, 
i trifluoromethoxy, difluoromethoxy or trifluoromethyl. y ^ ?; 

25. A compound according to any of the preceding claims, in which Y is OCH2. 

15 

26. A compound of formula I as claimed in any one of claims 1 to 25 for use as a . 
medicament. 

27. A pharmaceutical formulation comprising a compound of formula I or formula la, as 
20 defined in any one of claims 1 to 25 and a pharmaceutically acceptable adjuvant, diluent or 

carrier. 

28. Use of a compound of formula I or formula la as defined in any one of claims 1 to 25 
in the preparation of a medicament for the treatment or prophylaxis of conditions 

25 associated with obesity. 

\f 

29. A method of treating obesity, psychiatric disorders, anxiety, anxio-depressive 
disorders, depression, bipolar disorder, ADBDD, cognitive disorders, memory disorders, 
schizophrenia, epilepsy, and related conditions, and neurological disorders and pain related 

30 disorders, comprising administering a pharmacologically effective amount of a compound 
as claimed in any one of claims 1 to 25 to a patient in need thereof. 
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30. A method of treating obesity, type H diabetes, metaboUc syndrome and prevention of 
type n diabetes comprising administering a pharmacologically effective amount of a 
compound as claimed in any one of claims 1 to 25 to a patient in need thereof. 

5 3 1 . A compound as defined in any one of claims 1 to 25 including for use in the treatment 
of obesity. 

32. A process for the preparation of compounds of formula I or formula la comprising 
reacting a compound of formula II with a compound of formula III 




n ni I 

in which X, Y, Z, W, A, B, and are as previously defined, 

33. A process for the preparation of compounds of formula I or formula la comprising 
15 reactingacompoundof formula IV widi a compound of formula V 




V IV i 

in which X, Q, L, Y, Z, W, A, B, R^ and R^ are as previously defined, 

20 34. A process for the preparation of compounds of formula I or formula la compnsmg 
« reacting a compound of formula VI with a compound of formula VII 




vn VI 
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in which X, Y, S. Z, W, A, B, R» and are as previously defined. 

A. «f f«rmni«e n ffllV and VI, including salts Ihereof, which 
35 . The following compounds of formulae ii, m, i v *uivi , 

are useful as synthesis intermediates: 
2-(3-chlorophenoxy)-iV-piperidin-4-ylacetamide 

2-(3-cyanophenoxy)-i^-piperidin-4-ylacetamide 

2-(3-fluorophenoxy)-iV-pipeiidin-4-ylacetamide 

2-(2-chlorophenoxy)-iSr-piperidin-4-ylacetamide 

iV^piperidin-4-yl-2-(pyridin-3-yloxy)acetamide 
iSr-piperidin-4-yl-2-[3-(trifluoiomethoxy)phenoxy]acetamide 

2-phenoxy-JV-piperidin-4-ylacetamide 
2-(3-chlorbphenoxy)-iV-methyl-JV-piperidin-4-ylacetamide 

2-[(3-chlorophenyl)thio]-JV-piperidin-4-ylacetamide 
l-[5-(trifluoromeihyl)pyridin-2-yl]-lH-pynole-3-carbaldehydfi 

1- (5-chloropyrimidin-2-yl)-lH-pyrrole-3-carbaldehyde 

4-(3-fonnyl-lH-pyrrol-l-yl)benzonitrile 

2- chloro-iV41K{l-[Mtrifluoromethyl)phenyl]-lH-pyn:ol-3.^^ 

yljacetamide 

lK{l-[4-(trifluoromethyl)phenyl]-lH-pyrrol-3-yl}methyl)pipe^ 
dihydrochloride 

t.rt-butyl[l-({l-[4-(trifluoromethyl)phenyl]-lH-pyn:ol-3-yU 
yl]carbamate 

1- (6-trifluoromethyl-pyridin-3-yl)-lH.pyrrole-3-carbaldehyde 

2- (3 4-difluorophenoxy)-N-pyrroHdin-3-ylacetamide 

5 l_(2,2-difluoro-benzo[1.3]dioxol-5-yl>lH-pyrrole-3-carbaldehyde 
l-(4-Trifluoromethanesulfonyl-phenyl>lH-pytrole-3-carbaldehyde. 
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Abstract 



- compounds of fon^la I. p™ for preparing such confounds. *eir » *e 
„ea«ne„t o, obesity, psychiattic disorders, cognitive disorders. ™ 
. scMzophrenia, epilepsy, and related conditions, and r^urological diso^^^ 

^' dexnentia. multiple sclerosis. ParMnson's asease. Hnnting^n's chorea and Al*«mer 

disease andpain related disorders and to pharmaceutical compositions con«nn.ngti>em. 
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